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SOME CURRENT CONCEPTIONS OF THE 
GERM PLASM* 

Ir is a commonplace of observation that 
the first decade of the present century has 
been, so far as the study of heredity and 
the germ plasm is concerned, a period of 
observation and experimentation, rather 
than of theorizing. The speculations as to 
a physical basis of heredity and its ultimate 
structure, which began with Naegeli’s con- 
ception of the idioplasm and micelle and 
culminated in Weismann’s elaborate system 
of ultra-microscopie bearers and deter- 
miners of heredity and development, have 
given place to a renewed activity of obser- 
vation on the structure and functions of 
the cell in reproduction and especially to 
experimentation in hybridizing and all 
forms of plant and animal breeding. We 
need not go so far as to say that evolution 
was on its death bed before the Mendelian 
revival. The study of the ultimate struc- 
ture and processes of the plant cell has gone 
on from Von Mohl’s time at least without 
much regard to such highly speculative 
disciplines as natural selection, Neo-La- 
marckianism, neo-vitalism, ete.; still there 
can be no question that with the rediscov- 
ery of Mendelism and the possibility of 
bringing a great mass of both breeding and 
cytological data, as to unit characters, 
gametic purity, segregation and germinal 
variation and the behavior of the chro- 
mosomes in nuclear division and fusion, 
synapsis and reduction, into one harmoni- 
ous theory of development, a great impetus 
has been given to the study of the funda- 


1 Address of the vice-president and chairman of 
Section G, Botany, American Association for the 
Advancement of Science, December, 1911. 
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mental problems of cell behavior and 
heredity. 

The relative share in this stimulus to re- 
newed and hopeful study of the facts 
which is to be assigned to the older theories 
of the germ plasm and to the new observa- 
tions of mutation, dominance, segregation, 
synapsis, ete., is a question which may be 
left to the historian of biological science 
in the future to determine. There can be 
no question that De Vries’s theory of pan- 
genesis has guided in large degree his ex- 
perimental studies in mutation. 

It will certainly be of interest to attempt 
to discover how the new observations are 
related to the older theories of the germ 
plasm and especially to try to learn how 
the numerous experimenters and breeders 
who are putting forth such a flood of data 
on hybridization, pure-line breeding, bud 
variation, graft hybrids, ete., find it neces- 
sary to modify or discard and replace the 
terms and conceptions of the older theories 
in order to give an intelligible account of 
their observations. 

The theories of Naegeli, Darwin, Weis- 
mann and De Vries ean all be characterized 
as Detto and others have made clear, as cor- 
puseular theories of heredity and organi- 
zation more or less frankly based on an 
assumed analogy between the ultimate 
constitution of matter as given in the 
atomic theory and the grosser mechanical 
organization of living plants and animals. 
The fate of this assumption in the hands 
of experimental breeders and students of 
the cell is certainly a matter of great in- 
terest. 

We may first note that the outcome of 
all this activity of research, both in eytol- 
ogy and breeding, has made it inereas- 
ingly certain that we do have in the perma- 
nent structural constituents of the nucleus 
a real physical basis of heredity. The evi- 
dence available ten years and more ago, 
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that the chromosomes transmit the hered- 
itary characters of the adult organism in 
so far as they are directly transmitted, 
which is based on the permanence of the 
chromosomes through successive genera- 
tions, due to their method of reproduction 
by equational division, their constancy in 
size, number, shape and position in the 
germ cells, however the latter may differ in 
shape, motility, cytoplasmic mass, ete., has 
been continually strengthened as the re- 
sult of a more careful analysis and inter- 
pretation of results. 

The attack on the specific character of 
the chromosomes and their reproduction 
by splitting, which has been made in the 
contention repeatedly appearing from 
both botanists and zoologists, that nuclei 
may divide by so-called direct division, 
that is, simple constriction, and still con- 
tinue capable of perpetuating the species, 
has in every case on more careful study 
been found to be due to faulty interpreta- 
tion or inadequate methods of observation. 
Only a passing reference to the exploded 
notions of Pfeffer as to Spirogyra and 
Child as to certain flat worms is necessary 
in this connection. Cases of apparent 
preponderance of the female, such as the 
echinoderm hybrids, in which the enucle- 
ated egg cytoplasm determines the type of 
cleavage and early embryonic development, 
are always those in which the egg has be- 
come a highly specialized cell by reason of 
the accumulation of yolk stuffs, ete. That 
a cell so enlarged should have also devel- 
oped what has been called a promorphol- 
ogy is natural enough. That this precon- 
jugation organization is that of the species 
to which the egg belongs is inevitable, but 
such cases can have no final significance in 
determining the question of the relative 
functions of nucleus and eytoplasm in he- 
redity. Perhaps the best recent evidence 
that elements of the cytoplasm may also 
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belong specifically to the germ plasm is 
found in Meves’s observation of the so- 
ealled echrondriosomes which he finds 
widely distributed in the tissues of the 
embryo chick and so evenly scattered in 
the cytoplasm of each cell that they are 
somewhat equally allotted to the daughter 
cells in division. That these bodies may 
be concerned in heredity is however hardly 
more than an interesting suggestion. That 
any considerable portion of their material 
is really derived from the male gamete is 
certainly not proven. In sexual reprodue- 
tion they are as yet to be classed with the 
ordinary cytoplasm. That they are, how- 
ever, widely distributed cell organs seems 
probable. Unpublished observations in 
my own laboratory show that they are 
present in the embryonic muscle, connect- 
ive tissue, cartilage and nerve cells of trout 
embryos with the same appearance and ap- 
parently the same relation to the forma- 
tion of muscle and nerve fibrils, ete., which 
has been deseribed by Meves for the chick. 
That similar structures are also present in 
embryonie tissues of plants seems probable 
from the recent preliminary announce- 
ment and figures of Guilliermond showing 
their appearance in the embryonic cells of 
the kernels of the cereal grains thus con- 
firming the still earlier observations of 
Bigaud and Lewitsky. That they are in 
reality anlagen for the cell plastids needs 
further proof, of course, but that we have 
in them an important and widely occurring 
stage in the differentiation of embryonic 
cytoplasm into the characteristic organs of 
specialized cells in both animals and plants 
is strongly suggested. Their study may be 
expected to throw further light on the 
methods by which the material transmitted 
by the germ cells comes to its expression 
in the structural features of the adult 
tissues. 

Other minor objections are being urged 
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repeatedly against the doctrine, but in my 
opinion it must be taken as one of the best 
established facts of cytology to-day that 
there is a specific germ plasm differen- 
tiated from the general protoplasm of the 
cell, and that this specific plasm is at least 
earried by and continuously present in the 
stainable materials of the nucleus. From 
the cytological side, evidence has continu- 
ally increased that we have in the chro- 
matin of the nucleus a physical basis of 
heredity in a very specific sense. 

When we turn to the interesting question 
as to how far the laborious and widespread 
cytological studies of the past decade have 
gone toward confirming the earlier cor- 
puscular theories as to the ultimate strue- 
ture of this germ plasm, we are confronted 
for the most part as yet with negative re- 
sults. It ean be claimed by no one that 
there is any substantial agreement among 
students of the cell to-day as to the exist- 
ence even of any visible organized strue- 
ture in the chromosomes themselves. 
Heidenhain is the most effective recent de- 
fender of the theory of an ultramicro- 
scopie organization of the cell and nucleus, 
but his arguments for the existence of a 
bio-system below the grade of the chromo- 
some represented by chromioles and cen- 
trioles has met with no general acceptance. 
As Haecker affirms, there is no agreement 
as to any facts of structure in the chromo- 
somes themselves. The existence of the 
chromioles as specific units has not been 
confirmed. Errera has made it clear that 
bodies of the size of the chromomeres could 
contain only some thousands or less of 
proteid molecules, according to the chem- 
ical evidence, and it is hardly possible that 
an organization of any significance could 
be achieved with so few units. It is not 
impossible that in the chromosomes we 
have reached the ultimate units in the or- 
ganization of the cell, themselves not or- 
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ganized, but purely chemical aggregates. 
Certain it is that the strands and granules 
and the spongy, knotted structure shown 
in the drawings of the chromosomes by the 
best cytological students of the day agree 
superficially in some respects at least with 
the descriptions of the colloid chemists of 
the structure of two-phased colloidal sys- 
tems. 

On the other hand, our knowledge of the 
chromosomes as independent continuously 
perpetuated organs of the cell has been en- 
larged and confirmed from many sources. 

The extreme form of the doctrine that 
the chromosomes are independent individ- 
ual organisms, cells within the cells, is prob- 
ably an exaggeration, but evidence has 
continually accumulated that the chromo- 
somes are specific and permanent parts of 
the cell which are formed only by the di- 
vision of already existent chromosomes 
and which are nourished and grow after 
division so as to maintain within certain 
limits a size and number characteristic for 
each species. From the cytological stand- 
point also the argument for the significance 
of the serial arrangement of the chromo- 
somes in the splitting spirem has lost none 
of its force. 

The importance of the conclusion that 
each species has its constant number of 
chromosomes has only been emphasized 
by the discovery of eases in which such 
differential qualities within the species as 
distinctions of sex are found to be accom- 
panied by a corresponding difference in 
the number of chromosomes in the two 
sexes. To be sure, such an extreme germi- 
nal difference as the presence of an addi- 
tional chromosome in the female is prob- 
ably a rare case found so far chiefly among 
insects. But the fact that in these cases 
the structural and functional differences 
between the sexes in the adult form are 
correlated with specific differences in 
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chromosome number in the germ cells must 
be regarded as strong evidence that the 
chromosomes represent in some fashion the 
hereditary characters in the germ cells. 

It may well be expected that other slight 
differences in chromosome number which 
have been observed within the species will 
be found to have quite as rational and 
natural an explanation as have the sex 
chromosomes. Other forms of dimorphism 
may perhaps be dependent on correspond- 
ing variations in chromosome number or 
size. 

In the case of the sex-chromosomes the 
question as to how the organs and char- 
acteristics of the adult can be represented 
in the germ plasm is raised in a very con- 
crete form. If the presence of an extra 
chromosome determines the female sex, it 
must apparently not only represent the 
specific female sex organs of the adult, but 
also a series of secondary sexual characters 
belonging to the other organs and tissues. 
The difficulties involved in any corpuscu- 
lar theory of heredity become conspicuous 
in such a ease. That a series of granules 
representing anlagen for all the various 
characteristics of the female sex should be 
brought together in a single chromosome, 
being thus apparently separated from all 
the other anlagen for the organs which 
show secondary sex characters, and should 
still be able to determine the development 
of the individual in all these respects, is 
searcely conceivable. The discovery of the 
sex chromosomes must be regarded as evi- 
dence against the corpuscular theories of 
heredity. 

The view that characters that are sex- 
limited in heredity must also be deter- 
mined by materials which accompany or 
are included in the sex chromosomes makes 
the situation still more difficult, being quite 
inconsistent with even a serial arrange- 
ment of the elements of the germ plasm 
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such as the cytological facts as to the longi- 
tudinal splitting of the chromosomes seem 
to demand, and shows how inconsistent 
with the assumption of even the simplest 
form of determinate arrangement of ele- 
ments in the germ plasm Mendelian con- 
ceptions are. It is obvious that the coup- 
lings seen in sex-limited inheritance sug- 
gest the connection of the factors repre- 
senting them with a sex chromosome. 
That is why such characters are called sex- 
limited. But to actually imagine such di- 
verse and easily transferred characteris- 
ties of color, ete., affecting such widely 
separated parts of the adult organism as 
inhering in or connected with a single sex- 
chromosome is just as obviously opposed to 
the common interpretation of the serial 
arrangement of the chromosomes and their 
parts. Other cases of Mendelian coup- 
lings, such as that of long pollen and pur- 
ple flower color, are just as inconceivable 
on the basis of a serial corpuscular repre- 
sentation of genes in the chromosomes. To 
be sure, Bateson is now inclined to give up 
the conception of gametic coupling, but 
the idea has been widely taken up and 
seems fairly well established among Men- 
delian conceptions. It differs little, of 
course, from the older ideas of correlation 
in heredity. The factors in heredity in 
such cases are certainly more easily con- 
ceived as due to the characteristic consti- 
tution of the germ plasm, as a whole, than 
as represented by unit corpuscles. 

One of the strongest pieces of cytolog- 
ical evidence that the number of the chro- 
mosomes is due to their own specific and 
individual characters, rather than any 
mere mechanical necessities in the cell or- 
ganization, such as Fick assumes in his 
maneuver hypothesis, is found in the 
work of the Marchals on aposporous 
mosses. By regenerating the gametophyte 
directly from the sporophyte without the 
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intervention of the reduction division 
(apospory) they have produced diploid 
gametophytes. These in turn in fertiliza- 
tion have produced tetraploid sporophytes, 
and these by regeneration again tetraploid 
gametophytes. No stronger evidence for 
the permanence and independence of each 
chromosome could be produced. An excess 
of chromosomes can only be gotten rid of 
by a specific reduction division, that is, by 
separating them without the splitting of 
each into two. Some of the diploid gameto- 
phytes seemed vigorous, the tetraploid 
gametophytes were weak, and the physio- 
logical limit for the number of chromo- 
somes in one cell was probably reached in 
them. These cases, along with those in 
ferns, show that an excess in the amount 
of the germ plasm doubling or trebling 
the representation of each hereditary qual- 
ity need not necessarily affect the morpho- 
logical characteristics of the organism, 
and are in strong contrast with such cases 
as that of Cnothera gigas and certain 
races of bananas, in which a doubling or 
trebling of the chromosome number is as- 
sociated with marked structural changes 
in the plant. When the excess number of 
chromosomes fails to produce visible ef- 
fects, the condition is perhaps analogous 
to that of ordinary latency. The condi- 
tion of ineffectiveness of the excess chro- 
mosomes in these diploid and tetraploid 
gametophytes of the mosses, so far as their 
relation to morphogenetic processes is con- 
cerned, also seems analogous to that of the 
chromosomes of the recessive parent in the 
F, generation in cases of Mendelian domi- 
nanee. Cells containing two complete sets 
of chromosomes may show complete re- 
semblance to one parent or mixed, mosaic 
and intermediate resemblance, depending 
on the degree of prepotency or latency 
represented by the conflicting sets of chro- 
mosomes. Mendelian dominance and re- 
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cessiveness represent the extremes of pre- 
potency and subordination in the relations 
of the diploid germ plasm. 

Such evidence as this suggests that the 
germ plasms are related to each other 
much as competing races of organisms are. 
The evidence here may be said to favor the 
idea of the germ plasm as a mass of inde- 
pendent individual corpuscles competing 
with each other for their existence. One 
of the most obvious ways in which Men- 
delian concepts have influenced the idea of 
the germ plasm is in the emphasis which 
the idea of Mendelian dominance gave to 
the conception of antagonistic relations 
between its elements. Of any two char- 
acters present in the parents, one may 
dominate the other in the offspring with- 
out destroying it. These facts are ob- 
viously opposed to a chemical theory of the 
germ plasm. If the union of the two fac- 
tors is chemical it should result in some 
new compound with properties in some 
degree different from either. As has been 
pointed out by Friedmann on chemical 
analogy, the product of the union of two 
germ plasms would not necessarily be in- 
termediate in its properties between those 
of the two combining elements, especially 
in its form and spatial configuration. The 
angles of a crystal made of a mixture of 
two isomorphie salts are not the average of 
the angles of the two components. Such 
so-called chemical theories of dominance as 
assume the existence of regulative enzymes 
influencing the rate of morphogenetic 
processes by their relative concentration 
seem to me to beg the whole question by 
assuming in the appearance of the regula- 
tive enzymes at the critical point the ele- 
ment of organization which they start out 
to deny. 

Not only the facts as to constaney and 
variation in the number of chromosomes, 
but also our knowledge of their constant 
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arrangement and position in the cell nu- 
cleus, has been greatly strengthened by 
the critical study of recent years. The ac- 
cumulating evidence for the constant posi- 
tion of each chromosome in the resting 
nucleus as it reappears after the disturbance 
of nuclear division is most suggestive of 
mechanical organization in the nucleus as 
a whole, whether or not there be an ultra- 
microscopic organization of the chromo- 
somes themselves. 

Boveri has shown for Ascaris that the 
long chromosomes of the embryonic nuclei 
reappear at each cell generation in the 
same position and determine the configura- 
tion of the young resting nuclei. In cer- 
tain fungi at least there is permanent 
connection between the chromosomes and 
centrosomes, thus determining the polar 
organization of the cell as conceived by 
Rabl. These conditions give strong evi- 
dence for a mechanically organized, rather 
than a mere chemical cell and nuclear 
structure. 

No more important question confronts 
the students of the cell to-day than the de- 
termination of the relative positions of the 
paternal and maternal chromosomes in the 
diploid vegetative cells. Evidence that the 
serial arrangement found in all spirems is 
maintained in the resting condition and in 
the equatorial plate of a species of Carex 
will be presented at this meeting. Stras- 
burger, Overton and others find that the 
chromosomes are paired throughout veg- 
etative development, the members of the 
pairs representing respectively maternal 
and paternal elements. If these results 
are confirmed and found to be general, we 
have a further vantage point from which 
to attack the question as to the method by 
which the parental germ plasms are not 
only transmitted but come to expression 
in the offspring. 

It is fairly well established that homol- 
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ogous chromosomes are paired in synapsis, 
and the prophases of the reduction divi- 
sion. The evidence from cases of chromo- 
somes of unequal length in both animals 
and plants seems convincing on this point. 
The determination of the relative position 
of the parental elements in the vegetative 
cell generations would go far to settle the 
vexed question of whether this pairing is 
side by side or end to end. Without going 
into the evidence on this point, so many 
times reviewed in recent years, I may ex- 
press my opinion that it favors the side-by- 
side conjugation and, further, indicates 
that the union of the two parental germ 
plasms is, in many cases at least, a very 
intimate one, so that in the pachyneme 
spireme the visible identity of the two pa- 
rental elements completely disappears. 
The discovery that this intimate union of 
the germ plasms comes at the close of the 
F, generation in the preparation of the 
germ cells for the F,, generation forms per- 
haps one of the closest points of contact 
between the results of cytological study 
and experimental breeding. The long- 
known relative constancy of the first hy- 
brid generation contrasted with the break- 
ing up in the succeeding generations has 
here its counterpart in the relations of the 
germ plasms in the reproductive cells. 

It seems plain to me also that the be- 
havior of the chromosomes in thus uniting 
so intimately that their visible identity is 
lost in the pachyneme spirem, is strongly 
opposed to the conception of universal and 
absolute gametie purity and unit charac- 
ters. It is a very obvious suggestion that 
the elements of the gametes should not be 
pure after this union. This obvious sug- 
gestion from cytology may clear up the 
behavior of the offspring from many cross- 
ings better than the assumption of more 
unit factors. The behavior of the parental 
chromosomes in synapsis and the follow- 
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ing stages is well caleulated to provide for 
just such fluctuating variability as well as 
a certain degree of stability as the breeder 
unbiased by Mendelian preconceptions 
finds. It is quite possible that in some 
cases pairs of parental characters may sep- 
arate or interchange without a trace of 
mutual influence, but the close union found 
in the synaptic knot and the succeeding 
spirem certainly seems adapted to provide 
the opportunity for a vast amount of mod- 
ification and interaction between the pa- 
rental germ plasms. 

At this stage again we are confronted 
in very conerete form with the alterna- 
tives of a chemical and mechanical organ- 
ization of the chromosomes and the diffi- 
culties involved in the corpuscular theories 
become very conspicuous. There is no 
visible provision in synapsis for maintain- 
ing any such space relations between the de- 
terminants as Weismann’s theory requires, 
and if we consider the case of the more 
vaguely arranged pangens of De Vries, it 
is still at least very possible that chemical 
reactions might oecur between these mi- 
nute proteid masses so intimately associ- 
ated as they are. 

In the phenomena of reduction, on the 
one hand, and segregation, on the other, 
the work of the cytologist and experimental 
breeder finds a most intimate point of con- 
tact, and the results of studies on these 
phenomena from both standpoints must 
have the most profound and far-reaching 
effects on our theories of heredity. The 
facts of synapsis are even more opposed 
to complexity of organization in the germ 
plasm than are the facts of nuclear division 
which have been so much emphasized. 

To understand the present point of view 
of ecytologists and breeders more clearly 
we must briefly examine the current cor- 
puscular conceptions of the germ plasm. 
Detto’s analysis and criticism of these 
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views seem to me most suggestive. In his 
attempts to explain the heredity of form, 
Weismann conceives a so-called hetero- 
nomic structural preformation of the 
adult plant or animal as existing in his 
determinants and their architectural ar- 
rangement in the germ cell from which it 
arises. The development of the individual 
is epigenetic in a sense, but the corpuscular 
anlagen determine the outcome of the 
series of epigenetic changes. The assump- 
tion of all those who hold to a representa- 
tion of the adult organism in the egg seems 
to be that if development is really to be 
explained a complicated spatially differen- 
tiated organization must be supposed to 
exist in the fertilized egg. Hertwig, in his 
doctrine of epigenetic cellular interaction, 
also assumes a complicated qualitatively 
differentiated germ plasm, but these hetero- 
nomic preformed structures develop and 
differentiate themselves under the influ- 
ence of intercellular and environmental 
interactions. 

Weismann’s material determinants are 
to be described as heteronomic, because 
there certainly is no visible resemblance 
between their organization and that of the 
adult body. It is held that the tissues of 
the adult body are not to be considered as 
especially preformed, but that they may 
be represented in the egg not as formed 
parts, but as particles in which inhere par- 
ticular qualities and capacities of the 
protoplasm. These particles are not iden- 
tical in organization with the adult char- 
acteristic which they determine, but they 
necessitate the development of that par- 
ticular adult structural quality. It would 
seem that the important thing here is the 
quality or potency rather than the par- 
ticle, and the difficulty is in assuming com- 
plex potentialities as inhering in particles 
of simple structure. Detto has proposed to 
eall certain of these anlagen metidentical, 
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to indicate that they are heteronomic as 
regards the actual adult characteristics, 
but identical with the protoplasmic quali- 
ties which are assumed to cause them. 
Regulative anlagen are also assumed 
which, acting catalytically, perhaps, pro- 
duce their effects in such fashion that basic 
protoplasms may be worked out into a 
product of specific type. It is assumed to 
be conceivable that form may be due to 
regulative form anlagen. Elements of the 
cytoplasm forming an internal environ- 
ment for the germ plasm may act as regu- 
lating factors of this sort. 

Such doctrines of qualitative preforma- 
tion aim to explain the architectural ar- 
rangements of the adult organism, but as 
Detto points out, we really explain noth- 
ing by simply assuming in the egg a so- 
called metidentical and heteronomic repre- 
sentation of the structure of the adult. 
Any organization in the egg which will 
help to explain the complex and adaptive 
spatial configuration of the adult organs 
and tissues must be assumed to possess a 
similar spatial configuration in three di- 
mensions. In a word, we can explain by 
our anlage no greater degree of spatial 
complexity than we put into it. 

A most striking feature in the assump- 
tions of present-day experimenters is their 
thoroughgoing break with the conceptions 
of Weismann as to the existence of germ- 
inal elements representing tissues or or- 
gans of the adult plant, and in definite 
space relations with each other in the germ 
plasm. Many of the factors of the Men- 
delians have no particular space relations 
in the adult. Tall and dwarf habits are 
diffuse characters of the plant, as a whole. 
Hairiness may be on stem, leaves, calyx, 
part or all of them. Mendelian hereditary 
units are not leaves, petioles, stamens, etc., 
but qualities of these organs or still more 
diffuse qualities of the whole plant. Fixed 
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space relations between elements of the 
germ plasm are quite unnecessary in the 
heredity of such qualities. 

With the disappearance of Weismann’s 
conception of definite and complex space 
relations between the elements of the germ 
plasm, we perhaps see the last of the old 
doctrine of formal preformation. And yet 
it is a curious fact that one of the most im- 
portant influences which Mendelian stud- 
ies have exerted on our conceptions of the 
germ plasm seems to be in the stimulus 
which they have apparently given to all 
corpuscular theories of heredity. The doc- 
trine of unit characters is the real gist of 
Mendelism, and it seems obvious to associ- 
ate these unit characters of the plant, as a 
whole, with the theoretically postulated 
determinants, granules, etc., of the cor- 
puscular theories of heredity. 

The relative popularity of De Vries’s 
conception of the pangens is due to the em- 
phasis he lays on the conception of units 
representing diffuse characters of the plant 
as a whole rather than organisms or tis- 
sues. De Vries’s pangens are assumed in 
many cases to represent just such qualities 
and characteristics of color, size, ete., in 
the plant as are found to show the Men- 
delian behavior most perfectly. It is cer- 
tainly a striking fact that Mendel and De 
Vries independently reached the concep- 
tion of the importance of such characters 
in an analysis of heredity. That De Vries 
should regard them as units is due to the 
influence of his corpuscular theory of the 
germ plasm. They are more properly de- 
seribed as diffuse characteristics of the 
plant or its organs, as wholes, as De Vries 
has so strongly emphasized in relating them 
to the origin of his mutants which differ 
from their parents in general features af- 
fecting the whole organism. 

It must be remembered also, that while 
De Vries makes his pangens stand for 
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characteristic features of the plant or its 
organs as wholes rather than for specific 
organs or tissues, and rejects Weismann’s 
and Naegeli’s conception of a mosaic combi- 
nation of the units in a germ plasm, yet he 
is not free from the feeling that a definite 
spatial relation of the pangens in the germ 
plasm is necessary. The pangens must be 
in smaller and larger groups and these 
groups so arranged that the members of a 
group may become active at the same time 
at least. The arrangement must also be 
such as to provide for their proper distri- 
bution at each cell division. This sounds 
as if a relatively simple serial arrangement 
were all that is necessary, but as noted, the 
coupling of pangens representing all the 
secondary sex and sex-limited characters 
affecting widely distributed organs of the 
body, which in many respects are other- 
wise determined, with a single sex chromo- 
some or group of pangens, is not a simple 
matter. The doctrine of intracellular 
pangenesis, with its storage of pangens in 
the nucleus and their migration into the 
cytoplasm, provides for the behavior of the 
Mendelian factors hardly better than the 
formal unfolding of the architecturally pre- 
arranged corpuscles of Weismann’s theory. 

That the harmony in underlying assump- 
tions between the Mendelians and the 
adherents of corpuscular theories of hered- 
ity is only apparent seems to me the inevi- 
table conclusion of any careful analysis. A 
list of the characters associated by De 
Vries with his pangens is itself suggestive 
of difficulties. The first character he men- 
tions in his intracellular pangenesis is the 
green color of plants. That this is a char- 
acteristic of plants which have a certain 
unity of behavior in heredity may be true, 
but to see how it can be represented by a 
pangen granule in the germ plasm so as to 
appear in just the proper tissues in just 
the proper degree is not so obvious. Other 
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pangen characters, such as those for the 
production of specific alkaloids, oils, tan- 
nin, ete., involve the same difficulties, and 
this is no less true for morphogenetic 
pangens of leaf form, ete. To speak with 
Klebs, such pangens should be potentiali- 
ties rather than material granules. 

The failure of the experimental breed- 
ers to characterize more exactly the hypo- 
thetical units, genes, etc., in the germ plasm 
which represent their factors is not all due 
to a desire for absolute freedom from prej- 
udice in matters of theory, but rather to an 
inability to identify the behavior of their 
factors with that of any such units in the 
germ plasm as the older theories have as- 
sumed. Johannsen gives a name to the 
units of which his germ plasm is composed, 
the genes, but he defines genes and geno- 
type strictly from the visible behavior of 
the different characters of the many-celled 
plant. The genotype is the specific germ 
plasm, each of the genes represents a unit 
character. How they are situated or re- 
lated in the egg is unspecified, though it is 
suggested they probably have only a chem- 
ical constitution. 

The Mendelian unit characters are, as 
noted, most typically generalized qualities 
of the plant or organ as physiological 
wholes. They are very diverse in their 
character and there is little attempt as 
yet to classify them. We have quantita- 
tive characters of weight and measure in 
fruits, stems, ete., superficial factors of 
color, which palpably depend on nothing 
more fundamental than a slight change 
in the degree of oxidation of a by-product 
of the protoplasm or a variation in the 
alkalinity or acidity of the cell sap. 

We have factors for annual and bien- 
nial habit, as well as the more fundamental 
factors for form and tissue differentiation 
which are essential to the every-day exist- 
ence of the organism. These heterogeneous 
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factors show couplings, repulsions, ete., 
without regard to any, at present, explain- 
able relationship between them which 
would make it possible to associate them 
with any definite spatial distribution of 
anlagen in the germ cells. 

It may be found to be one of the most 
valuable results of Mendelian experimen- 
tation that it has helped to destroy the last 
vestiges of preformationist ideas which in- 
hered in the prearrangement of the hered- 
itary corpuscles assumed in the theories of 
Weismann. It is certainly impossible to 
imagine where a corpuscle should be 
placed in the egg or what it should do to 
change a plant from an annual to a bien- 
nial, or a crenate to a serrate leaf. 

It is sufficiently clear that the results of 
Mendelian and mutational breeding from 
the standpoint of the kind of unit factors 
observed and their behavior in cases of so- 
called coupling and repulsion are opposed 
to the doctrine of a spatially organized 
germ plasm made up of corpuscular units. 
The doctrine of the fixity of the unit char- 
acters and their segregation as pure ele- 
ments seems still, however, to harmonize 
well with the conception of pangens, per- 
haps not so definitely related to each other, 
spatially, in the germ plasm. If there are 
fixed elements, unit characters, which are 
transmitted in reproduction, this is cer- 
tainly strong ground for the assumption 
of the existence of corresponding corpuscu- 
lar units in the germ plasm. The experi- 
ence of experimental breeders with the doc- 
trine of segregation must be examined 
critically as to the evidence it gives on this 
point. It is a fundamental assumption of 
Mendelism that the characteristics of the 
parents behave in fertilization, whether 
hybrid or normal, as unit characters, and 
that hybridization and the phenomena of 
segregation which follow give the best pos- 
sible means of recognizing and identifying 
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them. Still there can be no question that 
the doctrine of segregation and alternative 
inheritance no longer has the clear and 
simple form in which Mendel proposed it. 
It is equally certain that the changes which 
have been made were necessary in order to 
bring the theory into harmony with the 
vast mass of new facts which breeding on 
a large scale has brought to light. 

These modifications have largely been 
in the direction of providing for a greater 
degree of variability in the F, and succeed- 
ing generations than is provided for by the 
doctrine of segregation. Pre-Mendelian 
views held to a general breaking-up and 
tendency to vary in hybrids after the first 
generation. It was Mendel’s great contri- 
bution to apparently discover in this mul- 
tiplicity of forms a real simplicity in fun- 
damental features. Recent workers have, 
however, found it increasingly difficult to 
interpret their results within the limits of 
the Mendelian formule. 

One of the first steps in the modification 
of Mendel’s views was to admit greater 
variation in the first generation. It is gen- 
erally agreed now that there is no law of 
dominance, that the first generation may 
be intermediate, or a mosaic of the parental 
characters, and the possibility is present 
that there may even be di- or poly-mor- 
phism in the first generation. Practically 
all the pre-Mendelian conceptions as to the 
character of the first generation have now 
been confirmed and generally admitted. 

An important step toward the modifica- 
tion of the Mendelian account of segrega- 
tion in the second and following genera- 
tions was in the introduction of the pres- 
ence and absence hypothesis as a substitute 
for the Mendelian doctrine of pairs of posi- 
tive visible characters. The presence and 
absence hypothesis when applied to simple 
Mendelian pairs of contrasting characters 
seems perhaps to have a sort of explana- 
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tory value. To be sure, the case is some- 
what as if a geologist should explain a 
given hill as due to the absence of a moun- 
tain, failing to suggest anything as to the 
forces and conditions concerned in the 
production of both hills and mountains. 
There can be no question that Mendel’s 
doctrine of segregation assumed _ the 
probable occurrence of alternative inherit- 
ance for all homologous differential quali- 
ties in the parents of hybrids. It was the 
task of the breeder to discover such pairs 
of opposite characters and operate with 
them. This has been found to be impos- 
sible in many eases, and the presence and 
absence hypothesis is advanced as an ex- 
pression more nearly in accord with the 
facts as found in practical breeding work. 
The facts that have necessitated this change 
show that not all apparently homologous 
contrasting characteristics form allelo- 
morphic pairs. When two contrasting 
flower colors are found not to form an 
allelomorphie pair, the pairing may some- 
times still be discovered by operating with 
groups of characters in the formation of 
allelomorphs, such as pigmentation against 
white or albinism, and here again albinism 
is by no means always found to be the same 
thing in heredity. 

In other cases the presence and absence 
hypothesis is introduced as a concession to 
the fact that the second and following hy- 
brid generations are much more variable 
than the Mendelian doctrine allowed. On 
the Mendelian hypothesis of allelomorphic 
pairs and their segregation, two individ- 
uals differing in a single character, such as 
flower color, could produce but two kinds 
of gametes and four groups of offspring. 
On the presence and absence hypothesis we 
can assume at once four elements, a factor 
for the presence and absence of each of the 
two colors. To take the stock illustration: 
fowls with pea and rose combs when crossed 


- 


A 
ial 
Bat 


920 


are found to produce two further new 
comb types, walnut in the F, and single in 
the F, generations. The whole result 
harmonizes with the assumption that we 
have here two allelomorphie pairs—rose 
present and absent and pea present and 
absent—the absence in each case resulting 
in single comb. 

The real discovery here is that two birds 
visibly differing in the one feature of comb 
character do not produce monohybrid off- 
spring, as in the case of the green and yel- 
low peas, but show on breeding that the 
qualities pea and rose comb belong to sep- 
arate allelomorphiec pairs. This permits of 
four kinds of gametes and sixteen different 
combinations in the F, generation. That 
is, the result resembles that of a dihybrid 
rather than a monohybrid combination. 

It is really a case of the assumption of 
two factors as responsible for a single unit 
character. And the use of the presence 
and absence hypothesis perhaps tends to 
obscure the real facts. Single comb is 
superficially at least just as positive a 
character as pea or rose comb. Single 
comb is found to oceur in the absence of 
either pea or rose comb. If the absence 
had not happened to have the same result 
in both ecases—if, for example, absence of 
pea comb had meant no comb, then the 
cross would have had a still different re- 
sult. Stated in plain terms, the experi- 
ment shows that in applying Mendel’s 
principles to a wider and wider range of 
experimental material we find it necessary 
to provide for a much greater degree of 
variability in our results than was antici- 
pated. The pre-Mendelian dogma of the 
breaking-up of the F, generation is to this 
degree vindicated. 

This adoption of the presence and ab- 
sence hypothesis and of additional factors 
is probably an entirely correct method of 
procedure as far as it goes, and allows 
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much more fully for the real variability 
which we find in heredity. 

That the increase of diversity with added 
pairs of differentiating characters in the 
parents should follow just this Mendelian 
law is, of course, only necessary on the as- 
sumption of fixed unit characters. It is a 
question whether it is sufficiently obvious 
that we need just twelve more groups in 
which to place our phenomena when we 
pass from the results of crossing parents 
with one visible difference to those with 
two visible differences. Perhaps some 
other number of groups would really 
classify the results of such a cross just as 
well as sixteen. 

It is to be remembered that the biometri- 
cian dealing with symbols can proceed 
with perfect certainty that his results will 
be mathematically correct without troub- 
ling himself in the least as to whether his 
series of symbols corresponds to any reali- 
ties. Handling a series of the combina- 
tions of numbers or letters from one to ten 
is very elementary mathematics, but to 
hold in mind and be able to visualize from 
day to day with certainty of a constant re- 
sult ten related colors and their combina- 
tions in a bed of snap-dragons is, as can be 
shown by appropriate tests, a matter of ex- 
pert training and considerable uncertainty. 
When we realize further that unit char- 
acters are not conceived as hard and fast 
categories, but as each having an allowed 
range of fluctuating variability, we can see 
that the chances of mistake in estimating 
the sixty-four classes of offspring which 
might come from a pair of parents differ- 
ing in three characters are very great. It 
is a matter of difficulty for the student of 
the problem and it is almost impossible for 
any one who reads of such results to pass 
any critical judgment on their probable 
accuracy. 

Formally the presence and absence 
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hypothesis is perhaps consistent with the 
corpuscular theories of heredity but the 
necessity of its introduction arising from 
the variability of the products of hybridi- 
zation must be regarded as seriously affect- 
ing the basal conception of segregation of 
fixed unit characters. 

Perhaps the most important modifica- 
tion of Mendelian theories is in the con- 
tinuous discovery of further cases in which 
single visible characteristics as conceived 
by Mendel or De Vries may be dependent 
for their realization on from two to several 
factors, or may arise in more than one way. 
Nilsson-Ehle tells us that the black color in 
oats and the red color in certain wheats 
may each be produced in different ways. 
Shull finds that two separate genes may be 
responsible for the common form of cap- 
sule in Capsella bursa-pastoris. Bateson 
and Saunders tell us that certain white 
varieties of peas and stocks when crossed 
give purple. This is because the colors in 
question are due to two factors instead of 
one. These two factors are not members of 
one allelomorphie pair but must be assumed 
to be the members of two distinct pairs, 
each from different parents. Hoariness in 
stocks is dependent on four factors, two 
for hoariness and two for flower color, not 
compounded in one unit but distributed in 
four allelomorphie pairs. Reversion is the 
reappearance of a character because of the 
reunion of the two necessary factors which 
had become separated. 

An extreme of this tendency is found in 
Tammes’s recent paper on heredity in flax 
in which she has worked with three types 
and apparently has used all possible pre- 
cautions as to control, ete. Tammes finds 
that the results of her study of seed size, 
petal size, petal color, ete., can only be 
brought into harmony with Mendelian 
ratios by assuming that each of these vis- 
ible characters is dependent on from one 
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to several factors in the germ plasm. For 
the length of the seed at least four factors 
must be assumed. For length and breadth 
of petal three factors must be assumed in 
one cross and at least four in others. For 
flower color three factors were found; for 
dehiscence of seed pod three or four fac- 
tors; for hoariness of seed pod alone one 
factor. Tammes finds in crossing two indi- 
viduals differing in a single visible character 
where Mendel would expect to find a mono- 
hybrid giving four combinations in the 
F, generation that the results are those 
which should be expected in the case of a 
di- or poly-hybrid. In plain terms this 
merely states that the F, generation is, as 
the older views of hybridization held, 
vastly more variable than the ordinary 
Mendelian expectation permits. 

It is probable that Tammes and the 
others who are assuming a multiplicity of 
factors as necessary to the production of a 
single visible character are giving the facts 
as they find them, but the doctrine of fixed 
unit characters represented by pangens or 
genes in the germ plasm certainly shows 
itself inadequate to account for such facts. 
These results attack the doctrine of the 
pangen at its very foundation. According 
to De Vries the multiplicity of plant and 
animal forms is due to the large number 
of combinations possible with relatively 
few unit characters. We are now given 
multiplicity in the germ plasm to account 
for apparent simplicity in the organism. 
On Johannsen’s view also each factor must 
be represented by a gene in the germ 
plasm. 

Furthermore, as noted, the unit char- 
acters are diffuse characteristics of the 
plant taken as a whole. Each hereditary 
factor responsible for this diffuse character 
may influence many parts of the plant. 
We have thus a most complex overlapping 
of functions among the factors, one char- 
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acter being dependent on several factors 
and each factor affecting a number of 
parts and even qualities of the plant. 

Even the most thoroughgoing Mendelian 
must admit that a unit character made up 
of four fractions or assumed to be depend- 
ent for its realization on four factors has 
lost something of its unity. What the stu- 
dent of the germ plasm wants to know, of 
course, is the nature of these fractions or 
the ultimate elements in heredity, what- 
ever they may be. The breeder may per- 
haps properly, as Baur does, relegate all 
questions as to the nature of the represen- 
tation of the hereditary qualities of the 
many-celled organism in the egg to the 
future as outside the scope of his immedi- 
ate experiments. The cytologist dealing 
directly with the germ plasm in the chro- 
mosomes is confronted directly with the 
question of their ultimate constitution and 
must attempt to connect any discoverable 
units in the make-up of the adult in some 
way with the structure and properties of 
the germ plasm itself. It is obvious that 
visible characters which may arise in more 
than one way or that require the combina- 
tion of from two to several factors for their 
production can hardly be represented in 
the germ plasm by the pangens, determi- 
nants or other corpuscular units of the 
older theories. To call a visible character 
which depends on four hereditary factors 
for its production a unit character is cer- 
tainly not conducive to clearness of 
thought. To attempt to find fixed units 
in the maze of fluctuating colors, forms 
and physiological processes of multicellu- 
lar plants looked upon as wholes is per- 
haps a hopeless task. Much more is it in- 
conceivable that such diffuse fluctuating 
characteristics are represented by specific 
corpuscles in the germ plasm. 

We have noted that Mendelian breeding, 
emphasizing as it does the existence of 
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characteristics belonging to the organism 
as a whole and their couplings and repul- 
sions in inheritance may have a most im- 
portant result in the elimination of the 
last trace of the doctrine of preformation 
from our conceptions of the germ plasm. 
It seems to me also probable that the con- 
sistent study of the so-called unit char- 
acters is tending rapidly to the overthrow 
of all corpuscular theories of heredity, and 
that with a proper understanding and in- 
terpretation of the Mendelian factors we 
may finally be freed from these confusing 
molecular chemical analogies in the study 
of the germ plasm. 

There are certain broad inconsistencies 
in the doctrine that the characters of the 
whole organism as such are represented in 
any fashion by units of the germ plasm, 
which should always be borne in mind. 
Most conspicuous of these is the fact that 
there is no proportion between either the 
number of the chromosomes or their mass 
and the complexity of the organism to 
which they belong. The simplest alge and 
fungi may have as many chromosomes and, 
proportionally to the size of the cell and 
nucleus, as large chromosomes as some 
flowering plants. Allowing for a large 
amount of possible ultra-microseopic or- 
ganization, such disproportions are not 
consistent with any corpuscular theory of 
heredity. It may well be that just as 
many of the so-called unit characters of 
Mendel and De Vries relate to the diffuse 
properties of the organism, as a whole, so 
the hereditary factors representing them 
depend on diffuse qualities of the cells as 
wholes in their interactions with each other. 
Such a view is not inconsistent with the 
doctrine that the chromosomes are the 
physical basis of heredity. We should per- 
haps, with Hertwig, more clearly distin- 
guish between the heredity which deter- 
mines the characters of the cells, epider- 


| 


JUNE 14, 1912] 


mal, mesophyl, vessels, ete., and the deter- 
mination of the qualities of the organisms 
as wholes which depend upon the interac- 
tion of these cells and which only indi- 
rectly represent and are represented by 
the organization of the cell and germ 
plasm. <A leaf can not be represented di- 
rectly in a cell, but the color of the leaf 
may be represented in the color of the cell, 
and its size may be determined by the ca- 
pacity of the cell to divide and grow. 
Such Mendelian unit characters as color, 
length of life, ete., are properties of indi- 
vidual cells and agree with Detto’s con- 
ception of metidentical characters which 
become by multiplication of the cells more 
or less diffuse properties of plants as 
wholes or organs as wholes. 

It is easy to distinguish the heredity of 
the cell form as such from the heredity of 
the form of the many-celled colony. No 
one thinks now of asserting that the organ- 
ization of the cell is identical with that of 
the many-celled individual. That dogma 
of the old preformationists disappeared 
with the improvement of the microscope. 
If we can, however, fix clearly in mind 
that such representation of the adult or- 
ganism as is present in the egg in no way 
resembles in space configuration or in 
complexity the arrangement of organs and 
tissues in the adult animal or plant, we can 
attack the problem of form development 
as it really exists, and free from many en- 
cumbering traditions of preformation and 
epigenesis. 

There can be no doubt that the cell and 
nucleus have a highly complex mechanical 
organization. It is a commonplace of his- 
tology that cell and tissue structures are 
relatively constant through genera and 
families—regardless of variation in the 
size and form of organs and of the plant 
as a whole. Ceil size is also relatively con- 
stant through genera and even families. 
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Quantitative variations in the size of 
leaves, seeds, ete., are due to the number 
of cells they contain, and this, of course, 
depends on the number of times the cells 
have reproduced themselves by division. 
In some cases Mendelian characters can 
thus be identified with qualities of the 
cells. 

The attempt from the standpoint of 
Mendelian conceptions of dominance and 
segregation to analyze the behavior of the 
generalized qualities of plants and their 
parts in development and heredity has 
been stimulating to research in a high de- 
gree, but the attempt to express the re- 
sults of such analyses in terms of unit 
characters may be found to be only a relic 
of the preconceptions of the earlier cor- 
puscular and preformational theories of 
heredity. Many Mendelians are inclined 
to think of their germ plasm as merely 
chemical in its essential constitution and I 
have referred above to the uncertainty of 
the evidence as to any ultramicroscopic 
organization of the nuclear chromatin of 
the cell. With the clarification of our con- 
ceptions in the domain of colloid chemistry 
we may hope to gain new viewpoints which 
will be more serviceable in the interpreta- 
tion of biological facts than the conceptions 
of atoms and molecules which have so far 
dominated the corpuscular theories of 
protoplasmic structure. But we must also 
expect, perhaps, that the real distinctions 
between the organization of protoplasm 
with its long history of slow evolution and 
the in vitro aggregates of the chemist will 
be emphasized rather than obliterated. 


R. A. HARPER 
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SCIENTIFIC NOTES AND NEWS 
Dr. Franz Boas, professor of anthropology 
at Columbia University, has been given the 
doctorate of science by Oxford University. 
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Tue Stevens Institute has conferred its doc- 
torate of engineering on Professor Charles F. 
Seott, who holds the chair of electrical engi- 
neering in the Sheffield Scientific School of 
Yale University. 


Tue University of Manila has conferred a 
doctorate of science on Father José Algué, 
director of the Weather Bureau. 


Amone the degrees conferred by Columbia 
University, at its recent commencement, was 
the doctorate of letters on Dr. John Grier 
Hibben, president of Princeton University; 
the doctorate of science on Colonel George W. 
Goethals, chief engineer of the Panama Canal, 
and the degree of master of science on Dr. S. 
S. Wheeler, president of the Crocker-Wheeler 
Company. 


Kine Georce has conferred a knighthood on 
Mr. Harry James Veitch, distinguished for 
his work in horticulture. 


Tue board of trustees of the University of 
Alabama at their meeting on May 30, 1912, 
relieved Dr. Eugene A. Smith, professor of 
mineralogy and geology, of active class-room 
work, in order that he might devote his whole 
time to the Geological Survey and to the up- 
building of the museum of Smith Hall, the 
new building named in his honor and devoted 
to geology and natural history. Dr. Smith is 
retained in the university as head of the de- 
partment of geology and as director of the 
museum. The teaching is turned over to Dr. 
Wm. F. Prouty, professor of geology, and his 
assistants. This action of the board of trus- 
tees was based on the request of Dr. Smith and 
the recommendation of President Denny. 


Mr. Ouiver B. Hopkins, who recently re- 
ceived his Ph.D. degree at Johns Hopkins 
University, has been appointed assistant state 
geologist of Georgia to fill the position made 
vacant by the resignation of Dr. T. Poole 
Maynard. 


T. R. ARKELL, associate professor of animal 
husbandry at the New Hampshire College, has 
resigned to accept a position with the Cana- 
dian government as head of the sheep division 
in Ottawa. 
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Pavt Rapty, Ph.D. (Columbia, 711), has been 
appointed to the fellowship of the Interna- 
tional School of American Ethnology and 
Archeology for research in anthropology in 
Mexico City. 

Dr. Wituiam H. Hate, superintendent of 
public baths in Brooklyn, has been appointed 
to represent New York City at the Interna- 
tional Public Bath Conference to be held in 
Holland from August 27 to 30. 


Dr. Burt G. Wiper, professor emeritus in 
Cornell University, lectured recently at the 
Charleston Museum. He spoke on the silk 
spider, and at the conclusion of his lecture 
took oceasion to highly compliment the work 
of Dr. P. M. Rea, director of the museum. 


Dr. ArtHuR W. GoopspeeD, professor of 
physics in the University of Pennsylvania, 
will on June 13 give the commencement ad- 
dress at the South Carolina Military College, 
Charleston. 

Proressor Huco Minsterserc, who has 
now sailed for Europe, gave an address on 
June 4 before the Naval War College in New- 
port, R. L., on “ The Psychology of the Navy,” 
and an address on June 5 before the American 
Association for Labor Legislation on “ The 
Psychology of Industrial Efficiency.” 


Proressor D’Arcy W. THompson, professor 
of natural history at Dundee, has been ap- 
pointed Herbert Spencer lecturer at Oxford 
for 1912. 


AT a meeting of the Chemical Society at 
Burlington House on June 26, Sir William 
Tilden, F.R.S., will deliver a memorial lecture 
in honor of the late Professor Stanislao Can- 
nizzaro. 

Dr. Ep. Straspurcer, the eminent botanist, 
professor at Bonn, died on May 20, aged 
sixty-eight years. 

Dr. ALFRED PrisraM, professor of pathology 
in the German university at Prague, has died, 
aged seventy-one years. 

Tue U. S. Civil Service Commission an- 
nounces an examination on June 29 to fill va- 
cancies in the position of agriculturist at sal- 
aries ranging from $2,000 to $2,500, and as- 
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sistant agriculturist at salaries ranging from 
$1,600 to $1,800 a year, Office of Farm Man- 
agement, Bureau of Plant Industry, Depart- 
ment of Agriculture. 

FoLLOWING a meeting of the biological sec- 
tion of the Kansas State Teachers Association 
a committee has been appointed to study the 
teaching of biology in the high schools of the 
state. The members of the committee are: H. 
F. Roberts, chairman, Kansas Agricultural 
College, botany; I. D. Cardiff, Washburn Col- 
lege, botany; W. C. Stevens, Kansas State 
University, botany; C. E. McClung, Kansas 
State University, zoology; J. W. Scott, Kan- 
sas Agricultural College, zoology; O. P. Del- 
linger, Manual Training Normal School, biol- 
ogy; L. C. Wooster, Kansas State Normal 
School, biology; Wyman Greene, Wichita 
High School, zoology; W. E. Ringle, Cherry- 
vale High School, botany and zoology; E. J. 
Dumond, Garden City High School, principal 
of high school. 


Tue University Commission on Southern 
Race Questions was recently organized at 
Nashville, Tenn. It consists of 11 members, 
each a representative of a southern state uni- 
versity. Professor C. H. Brough, of the Uni- 
versity of Arkansas, was elected president and 
Professor William M. Hunley, of the Univer- 
sity of Virginia, secretary. The next meeting 
will be held on December 19 at the University 
of Georgia, Athens, Ga. The chief object of 
the commission is to study the negro in his re- 
lation to southern life. The commission was 
organized through the efforts of Dr. James H. 
Dillard, president of the Jeans fund and di- 
rector of the Slater fund, of New Orleans. 


Mr. Peter A. B. Wivener, of Philadelphia, 
has set aside a fund of four million dollars 
for an endowment for the Widener Home for 
Crippled Children, which he had previously 
established with three million dollars. The 
present gift is in memory of his son, Mr. 
George D. Widener, who perished on the 
Titanic. His grandson Mr. Harry Elkins 
Widener, who also perished on the Titanic, 
has bequeathed his valuable library to Har- 
vard University, and the family will erect a 
wing to the library building to house it. 
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Tue Sleeping Sickness Bureau under the 
British government will hereafter be known as 
the Tropical Diseases Bureau. The new 
bureau will deal with all exotic diseases which 
are prevalent in tropical and subtropical re- 
gions, and will publish at frequent intervals a 
Tropical Diseases Bulletin, which will take the 
place of the present Sleeping Sickness Bulle- 
tin. As the British Medical Journal states, 
the Sleeping Sickness Bureau had its ori- 
gin in the International Conference on 
Sleeping Sickness held in London, under the 
presidency of Lord Fitzmaurice, in June, 
1907, and March, 1908, to concert measures 
for the control of that disease, which was 
spreading rapidly in tropical Africa. It was 
then proposed to have a central international 
bureau “ to extract and circulate all new liter- 
ature on sleeping sickness.” This project fell 
through, because the delegates were not unani- 
mous as to the seat of the bureau, or even the 
necessity for its separate existence. Arrange- 
ments were therefore made by Lord Elgin, 
then colonial secretary, for the establishment 
of a British Bureau, maintained by imperial 
funds, with a contribution from the Sudan 
government. The bureau, having outgrown 
the accommodation provided by the Royal So- 
ciety, will have its quarters at the Imperial 
Institute. 


UNIVERSITY AND EDUCATIONAL NEWS 


Lorp IveaGcH has given £10,000 to the Uni- 
versity of Dublin, as an endowment fund for 
the department of geology and mineralogy. 


Tue University of Cincinnati held its 
thirty-fourth annual commencement exercises 
on June 4. A feature of the ceremonies was 
the official presentation to the university of 
the new engineering building, power plant and 
gymnasium and the Carson athletic field. 


Tue Harper Memorial Library of the Uni- 
versity of Chicago was dedicated on June 11. 
The leading events of the services were a 
historical statement by President Harry Pratt 
Judson; a memorial address by Dean Albion 
W. Small, head of the department of sociology ; 
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an address on behalf of the alumni by Mr. 
Donald R. Richberg, 01; a poem by Professor 
Edwin H. Lewis, Ph.D., 794; an address by 
Henry E. Legler, librarian of the Chicago 
Publie Library; an address by Mr. Charles A. 
Coolidge, of the firm of Shepley, Rutan & 
Coolidge, architects of the building, and an 
address by James B. Angell, president emeri- 
tus of the University of Michigan. Mr. 
Franklin MacVeagh, secretary of the treasury, 
will deliver the address at the Convocation, 
which will be held in Harper Court at 3 p.m. 


THe main building of the Agricultural and 
Mechanical College of Texas was destroyed by 
fire on May 27, between the hours of two and 
four in the morning. This building was 
erected in 1876 at a cost of $100,000. It con- 
tained the administration offices, the library 
and class rooms for three departments. 


A porMITORY consisting of two, three, four 
and five-room apartments for married students 
has been established at the University of Chi- 
cago. 

Dr. Freperick J. E. Woopsrince, professor 
of philosophy, has been appointed dean of the 
graduate faculties of Columbia University. 


At the Massachusetts Institute of Technol- 
ogy the William Barton Rogers professorship 
of economic geology has been established as a 
memorial to the founder of the institute, and 
with a portion of the bequest of Mrs. Rogers. 
Mr. Waldemar Lindgren, chief geologist of the 
U. 8. Geological Survey, has been elected to 
this chair. In the same department Dr. 
Charles H. Warren has been advanced to be 
full professor and Dr. Frederick H. Lahee, of 
Dartmouth College, and Mr. John D. Mac- 
kenzie, of Cornell University, have been called 
as instructors. Professor T. A. Jaggar, Jr., as 
has already been noted in Science, will spend 
about five years as director of the Hawaiian 
Voleano Observatory. Promotions at the 
institute have been made as follows: To full 
professorships: F, J. Moore, organic chemis- 
try; C. L. Adams, drawing and descriptive 
geometry; O. E. Fuller, theoretical and ap- 
plied mechanics; C. F. Park, of mechanism, 
and W. A. Johnson, theoretical and applied 
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mechanism. To associate professorships: W, 
K. Lewis, chemical engineering; C. W. Berry, 
heat engineering; H. W. Hayward, theoretical 
and applied mechanics, and C. J. Riley, heat 
engineering. To assistant professor: R. P. 
Bigelow, zoology and parasitology; H. K. Bur- 
rison, mechanical drawing and descriptive 
geometry; W. H. James, mechanical drawing; 
L. S. Smith, theoretical and applied mechan- 
ics; C. R. Hayward, mining engineering and 
metallurgy, and N. C. Page, physics. Re- 
search associate Charles A. Kraus has been 
made assistant professor of physico-chemical 
research; assistant J. P. Maxfield instructor 
in physics and assistant Franz Schneider, Jr., 
instructor in biology and public health. 
StepHen S. Corvin, Ph.B. (Brown, ’91), 
Ph.D. (Strasburg, ’97), professor of psychol- 
ogy in the University of Illinois, has accepted 
a chair in educational psychology in Brown 
University, newly established in cooperation 
with the State Board of Education with the 


‘assistance of an appropriation made by the 


state legislature. 

Dr. A. S. Pearse will succeed Professor S. 
J. Holmes in the zoological department of the 
University of Wisconsin. 

New instructors in the department of anat- 
omy of the University of Pittsburgh Medical 
School are announced as follows: Edgar 
Davidson Congdon, A.B., A.M. (Syracuse), 
Ph.D. (Harvard), instructor in anatomy in 
the Cornell Medical School, New York City, 
N. Y., and Otto Frederick Kampmeier, A.B. 
(Iowa), Ph.D. (Princeton), fellow in compara- 
tive anatomy at Princeton. 


Dr. Bertram G. Smitu, during the past year 
a graduate student in Columbia University, 
has been appointed assistant professor of zool- 
ogy in the Michigan State Normal College at 
Ypsilanti. 

Mr. C. M. Hiturarp, who has been teaching 
bacteriology for two years at the College of 
the City of New York, has resigned to accept 
a position as assistant professor of bacteriol- 
ogy and sanitary science at Purdue Univer- 
sity. Mr. Hilliard’s place at the City College 
will be taken by Dr. W. W. Browne, who takes 
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his doctor’s degree with Professor Gorham 
at Brown University this spring. 

Dr. O. D. von ENGELN has been promoted to 
an assistant professorship of geography at 
Cornell University. 

Dr. GraHaAM Epcar has been promoted to 
be associate professor of chemistry at the Uni- 
versity of Virginia. 

Proressor J. L. Ginuin, of the State Uni- 
versity of Iowa, who has been teaching sociol- 
ogy there for the past five years, has accepted 
a call to the University of Wisconsin, service 
to begin with the opening of the next school 
year. The work of Professor Gillin at the 
University of Wisconsin will be to teach 
courses in sociology during one semester of 
the year and the remainder of his time will be 
spent as secretary of the department of general 
information and welfare, one of the four de- 
partments in the extension division of the 
university. 

Mr. M. Power, lecturer in mathematics at 
Dublin, has been appointed professor of 
mathematics at Galway. 


Proressor F. G. Donnan, Muspratt professor 
of physical chemistry at Liverpool, has de- 
clined the chair of chemistry at University 
College, London, vacant by the retirement of 
Sir William Ramsay, K.C.B. 


DISCUSSION AND CORRESPONDENCE 


THE NATURE OF THE INHERITANCE OF HORNS 
IN SHEEP 

To our communication in Science of March 
8 Professor Castle has offered* a vigorous 
critique. A wordy continuation of the dis- 
cussion of a matter most of whose points can 
be easily settled by experiments now under 
way would be to imitate the methods of an 
old continent and a past epoch in biology. 


_ We may add only that the simple Batesonian 


formula which Dr. Castle seems to find suffi- 

cient appears from the context no more fully 

satisfactory to the formulator than to our- 

selves. As to the effect of castration in 

eliminating horns in males, this is, apparently, 

a special result in Merines and other races 
* Science, April 12. 
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possessing horns typically or prevailingly in 
the males only. Darwin has discussed this 
matter in the “Descent of Man,” Chap. 
XVII.; and correspondence recently had with 
breeders of Merinos confirms Darwin’s (and 
Castle’s) statements. In Dorset Horns, on the 
other hand, as in reindeer and cattle, castra- 
tion has only a modifying effect. 

Finally, we wish to acknowledge kind sug- 
gestions (in letters) from Professor T. H. 
Morgan and Mr. A. H. Sturtevant, and we 
trust they will publish their formula, which 
differs in several respects from ours. The 
principal difficulty they find with our formula 
is that it does not account for a race in which, 
in successive generations, all males are horned 
and all females are hornless. Such a race of 
Merinos there may be; but there is much evi- 
dence that in many long and carefully bred 
strains of Merinos the standard of hornless- 
ness in the ewes is maintained only by hurry- 
ing the horned ewe lambs to the butcher. 

T. R. ArRKELL 
C. B. Davenport 
May 8, 1912 


AGRICULTURE IN SCHOOLS 


To tHe Eprror or Science: I note in the 
issue of Scrence dated April 27, 1912, an 
announcement concerning the signing of the 
Harte bill providing for the establishment of 
a New York State School of Agriculture on 
Long Island. The memorandum by the gov- 
ernor appended to this bill, as quoted in Scr- 
ENCE, might mislead the reader in regard to 
the status of the teaching of agriculture in 
New York. 

The Cortland State Normal School has had 
in operation for nearly a year a course for 
training teachers of agriculture. This course 
is open only to graduates of approved high 
schools who have had practical farm experi- 
ence. The course is for two years’ work. 
It may be that the fact that the governor has 
not been called upon to sign a bill of special 
appropriation for the establishment of this 
course has been the cause of his overlooking it. 

In regard to the high school situation I 
wish to call attention to the fact that seven- 
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teen schools have a full four-year high-school 
course in agriculture and will therefore re- 
ceive $500 each in accordance with Article 22, 
Education Law of 1910. In addition to these 
special vocational courses in established high 
schools twenty-three high schools give some 
instruction in agriculture. 


L. S. Hawkins 
CoRTLAND, N. Y. 


SCIENTIFIC BOOKS 


The Absorption Spectra of Solutions of Com- 
paratively Rare Salts Including those of 
Gadolinium, Dysprosium and Samarium, 
the Spectrophotography of Certain Chemical 
Reactions and the Effect of High Tempera- 
ture on the Absorption Spectra of Non- 
aqueous Solutions. By Harry C. Jones 
and W. W. Strong. Publication No. 160 of 
the Carnegie Institution of Washington. 
In this monograph the authors present the 

results of their recent spectrochemical investi- 
gations carried out along the three following 
distinct lines: (1) The mapping of the ab- 
sorption spectra of certain comparatively rare 
substances, (2) the spectrophotography of 
some oxidation reactions, and (3) the effect of 
relatively high temperatures on the absorp- 
tion spectra of alcoholic solutions. 

In an introductory chapter a brief review 
is given of some important spectrochemical 
investigations of the last decade concerning 
the nature of the emission and absorption 
centers of light; the connection between these 
centers and molecular and atomic structures; 
the effect of ionization and recombination on 
these centers, and the effects that can be pro- 
duced by physical and chemical agents upon 
the constitution of the emission and absorp- 
tion centers, 

The general method of experiment was 
similar to that employed by Jones and his co- 
workers in their previous investigations. For 
experiments at high temperatures a new form 
of absorption cell was devised, for a descrip- 
tion of which the original monograph must 
be consulted. Through the kindness of Pro- 
fessor Urbain sufficient quantities of the 
oxides of samarium, dysprosium and gado- 
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linium were loaned the authors to enable 
them to prepare the various salts whose solu- 
tions they wished to study. 

An examination of the spectrograms in this 
and the preceding monographs, shows that in 
general the absorption spectra of various salts 
of the same element are very similar. With 
high dispersion the minute structure of the 
bands and groups of bands is shown to be very 
different for different salts of the same ele- 
ment, this being especially true of the salts of 
neodymium. Beers’s law has been shown to 
hold approximately for nearly all solutions of 
a single neutral salt in a single solvent. Each 
solvent is characterized by a definite absorp- 
tion spectrum, and when a salt is dissolved in a 
mixture of varying proportions of two solvents 
only two definite absorption spectra appear, a 
result which the authors interpret as an indi- 
cation of the formation of definite compounds 
of solvent and solute or “ solvates.” 

In their study of oxidation phenomena 
uranous salts were subjected to the action of 
both weak and strong oxidizing agents, the 
salts being dissolved in single and mixed sol- 
vents. On dissolving uranous chloride in a 
mixture of alcohol and water, the bands 
characteristic of both solvents appear simul- 
taneously. A mild oxidizing agent was 
found to oxidize the “hydrated” salts and 
leave the “alcoholated” salts unchanged, 
while with a strong oxidizing agent both 
“ hydrated ” and “ alcoholated ” salts were oxi- 
dized to the uranyl condition. 

Rise of temperature has been shown to 
cause a widening of the bands in solutions of 
a pure salt in a single solvent, the edges of the 
bands becoming hazy. When several salts are 
dissolved in the same solvent the bands be- 
come weaker as the temperature rises. In 
general the center of intensity of the single 
bands remains unaltered with rise in tempera- 
ture. 

This recent publication of Jones and his 
associates is another valuable contribution to 
the literature of spectrochemistry and will un- 
doubtedly find a place on the book-shelves of 
those engaged in spectroscopic investigations. 
No little credit is due the printer for the ex- 
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cellence of his work, without which the plates 
would be of much less value. 
Freperick H. GetTMan 


Historical Papers on Modern Explosives. 
By Greorce W. MacDonatp. Whittaker & 
Co., N. Y. 1912. Pp. 192. $2.50 net. 
When the age of the world as fixed by the most 

recent observers, such as Becker and Clarke, the 
probable length of time it has been inhabited by 
man, and the important part which chemistry 
played, both in the creation of the earth and 
of its inhabitants, is considered, it is an amaz- 
ing thing that man was so very slow in as- 
sembling a systematized knowledge of chemis- 
try and especially slow in recognizing those 
compounds which are reservoirs of energy, for 
though compounds of this kind, such as the 
nitrosubstitution compound, picrice acid, dis- 
covered by Hausmann in 1788, were described 
in the latter part of the eighteenth century, 
it was not until the opening year of the nine- 
teenth century, in which Howard discovered 
mercuric fulminate and demonstrated its 
properties, that man apparently began to real- 
ize that energy could be stored up in individ- 
ual compound molecules which was ready for 
release at command, so that it might be em- 
ployed like the bent bow, the coiled spring, the 
head of water, the wind, or the energy of 
man or animals applied through the many 
mechanical devices then invented, or mixtures 
of substances, such as gunpowders, to do 
work, 

This new conception of a capacity with 
which compound molecules might be endowed 
was, in the middle of the nineteenth century, 
reinforced by Schénbein’s discovery of cellu- 
lose nitrates and Sobrero’s discovery of gly- 
ceryl nitrates; and the discovery and recogni- 
tion of the value of molecules so constituted 
to mankind in the accomplishment of work 
has gone on with continued acceleration ever 
since, for masses of the mercuric fulminate, 
cellulose nitrates, glyceryl nitrates, alone or 
compounded into mixtures such as the many 
dynamites, smokeless powders and permissible 
explosives, have been put to do work in engi- 
heering projects and in military operations, 
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and they have, when wisely used, materially 
increased the resources of man in his contest 
with the material world in which he is placed 
and environed. 

The period covered by MacDonald in the 
book under review is from 1800 to 1887 and it 
deals with the discovery and development of 
the three explosives last enumerated. This 
was a period of marked scientific and technical 
activity with regards to these bodies and 
much was published regarding them in widely 
scattered publications, some of which are now 
difficult of access, and because of this, and 
further because the earliest literature “ often 
contains observations and experiments which 
are generally considered to be the results of 
much later investigation” the author has 
brought them together here after having pub- 
lished them as separate articles in Arms and 
Explosives. 

Mr. MacDonald has not given reprints but 
rather condensed résumés in which he has 
divided single articles into several smaller 
ones and introduced comments of his own. 
Further he has drawn his material from pa- 
tent literature and unpublished correspond- 
ence as well as from scientific journals, and 
recast or “ reduced tabulated results to state- 
ments of fact.” It will be seen therefore that 
the book is not authoritative, even to the ex- 
tent that carefully supervised reprints would 
be, and that its usefulness is limited. 

There appears a lack of proportion in the 
treatment since 149 out of the 192 pages are 
devoted to gun cotton and 98 of these to Abel’s 
work leaving Schénbein the discoverer, and 
von Lenk, whose pioneer work in Austria was 
presented freely and in detail to the Com- 
mittee of the British Association, quite in the 
background. In fact there is a distinctly 
British tendency permeating the book. 

Cuartes E. Munroe 


Insect Pests of the Farm, Garden and Or- 
chard. By E. Dwicut Sanperson. New 
York, John Wiley & Sons. 1912. $3.00. 
The author explains in the preface how his 

attempt to revise his former book “ Insects 

Injurious to Staple Crops” finally resulted in 
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extending its scope and practically rewriting 
it, until the present volume came out of it. 
Entomologists, orchardists, farmers and teach- 
ers are all indebted to Professor Sanderson 
for bringing together the scattered up-to-date 
information presented in this book. Many 
control methods and remedies recommended 
in previous works have recently been super- 
seded and are therefore out of date. 

The subject matter of the volume in ques- 
tion is well presented, and the illustrations for 
the most part are satisfactory, though one 
questions if it is not better to use photo- 
graphs entirely of spraying apparatus rather 
than the trade cuts from manufacturers’ 
catalogues. Some other ancient cuts have also 
been used which do not add to the usefulness 
or attractiveness of the volume. Most of the 
illustrations are excellent, a goodly number 
are original, and many have appeared before 
in entomological journals and experiment sta- 
tion bulletins, due credit being given. It is 
perhaps impossible to prepare and print a 
work of this magnitude without finding some 
errors in it, but the errors in this volume are 
mostly typographical, and can easily be cor- 
rected in future editions. A few of the illus- 
trations are badly printed, but in most re- 
spects the mechanical production of the book 
leaves nothing to be desired. 

The work should supply a distinct need, and 
ought to be placed on the shelves of all libra- 
ries. 


W. E. Britton 


TERMS USED TO DENOTE THE ABUN- 
DANCE OR RARITY OF BIRDS 


WHEN reading lists of birds, which indicate 
their abundance or rarity, it is often very diffi- 
cult to tell just how common or how rare a 
bird is, for it is seldom that any two people 
use the same scale of terms. In fact few have 
any definitely graded scale, most preferring to 
write them as they are needed, and conse- 
quently, without realizing, they have a long 
illogical list of terms. Those most frequently 
adopted are given below. I have limited my- 
self to eight, which are: abundant, common, 
frequent, uncommon, occasional, rare, scarce 
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and irregular. Together with other terms 
that are used I have given my reasons for not 
using them. Those which I have selected 
have been proposed chiefly, and all agreed to 
by Mr. C. William Beebe. 


Abundant. 

Very Common is the same as Abundant, for 

Abundant means More Common than Common. 
Common. 

Plentiful means the same as Abundant or Com- 
mon. 2 

Usually Common or Usually Rare are the same 
as Common or Rare, for we are writing about 
what the bird usually is, so Usually may be 
omitted. 

Quite Common. The real meaning of Quite is 
‘*eompletely’’ or ‘‘wholly.’’ It is wrongly 
used to indicate ‘‘to a considerable extent.’’ 
Thus Quite Common, correctly used, means no 
more than Completely Common, or simply 
Common. 

Not Uncommon is equal to Common. 

Tolerably Common is usually used to mean 
Fairly Common, but thus used it is a very 
meaningless word, as tolerably means that 
which can be endured. If one wishes to use 
it as meaning Fairly Common, he can just as 
well use the latter word or, instead of these, 
Frequent. 

Frequent. 

Often Seen is the same as Frequent. 

Usually Tolerably Common is the same as Tol- 
erably Common, which is the same as Frequent. 

Fairly Plentiful is the same as Fairly Common. 

Fairly Common is the same as Frequent. 

Uncommon. 

Infrequent is the same as Uncommon or Occa- 
sional. 

Not Common is Uncommon. 

Occasional. 
Sometimes Seen is Occasional. 
Accidental is Occasional or Rare. 
Rare. 

Very Rare is using an unnecessary adverb, for 
Rare is Very Rare, and to use the latter, only 
makes a list more confusing and difficult to 
understand. 

Scarce. 

Searce does not mean the same as Rare, but 
indicates that the bird mentioned was at some 
previous time Common, but that it has since 
decreased in numbers until it is now Rare. 

Very Searce means Searce (Very is unnecessary). 
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Irregular. 
Irregular indicates that at times the bird may 


be Common and at other times Rare. Often 
this has to be used in connection with one of 
the other seven terms. In such eases it is 
often necessary to add Usually; as: Cross- 
bill, Irregular, Usually Rare. 


Of course it is not intended that these terms 
should always be used by themselves. One 
may use them, when necessary, in conjunction 
with other words; as, Common Migrant, 
Searce Resident, ete. 

JOHN Drypen Kuser 

BERNARDSVILLE, N. J. 


TRIVALENT PLATINUM 


Tue first evidences of the existence of com- 
pounds in which platinum acts with a valence 
of three were found about two years ago by 
Wohler. On carefully chlorinating PtCl, or 
dechlorinating PtCl, at 390°, a greenish-black 
powder was formed which had the formula 
PtCl, This dissolved slightly in cold water, 
but more rapidly in hot, with the formation of 
an acid, H,PtCl,O, some hydrolysis also taking 
place. By precipitating with soda, a pure 
hydrated sesquioxid was obtained, but this 
could not be dehydrated without decomposi- 
tion. When the hydrate was dissolved in 
acid a mixture of chloroplatinous and chloro- 
platinie acids was formed. Wohler found, 
however, that when a dilute solution of cesium 
and a mixture of chloroplatinous and chloro- 
rin water, a dark-green powder is precipitated, 
of the composition Cs,PtCl,, which has a 
strong tendency to decompose into the chloro- 
platinite and chloroplatinate. 

This work has been strikingly confirmed in a 
paper read by Levy before the Chemical Society 
(London) on March 25. Levy was working 
on the copper-red iridescent salt, discovered by 
Hadow, which is formed when chlorin or 
bromin is added to a solution of potassium 
cyanoplatinite. To this Hadow gave the 
composition of 5K,Pt(CN), - K,Pt(CN), - Br,. 
The character of the salt Levy confirmed, but 
its formula should be 6K,Pt(CN),-K,Pt(CN), 
‘Br, Levy also found that when the cyano- 
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platinite is oxidized by lead or manganese 
dioxid in the presence of sulfuric acid, a sim- 
ilar compound is formed, but containing SO, 
instead of Br,, which behaves like the sulfate 
of a feebly electropositive element; in other 
words the group (7K,Pt(CN),) acts like a 
bivalent positive ion. More interesting was 
the result when hydrogen peroxid and other 
peroxids were used as the oxidizing agents. 
With the potassium cyanoplatinite there is 
at once formed a well-defined, crystallized 
double salt of the composition 3K,Pt(CN), - 
KPt(CN), - 6H,O, which is not further acted 
on by hydrogen peroxid. When, however, 
perhydrol is used the oxidation to KPt(CN), 
is complete, and a series of similar salts was 
prepared. With the free cyanoplatinous acid, 
H,Pt(CN),, the oxidation to HPt(CN), by 
hydrogen peroxid is complete. Here we have 
an acid and its salts in which the platinum 
acts, as in Wohler’s halid salts, as tri- 
valent, and its formula may be written 
HCN-Pt(CN),. These cyanoplatinates would 
bear the same relation to the cyanoplatinites 
as the ferrocyanids bear to the ferricyanids. 
This is unexpected, as it would naturally be 
inferred that in accordance with the analogy 
furnished by the haloplatinites and haloplatin- 
ates, the cyanoplatinates would have the for- 
mula M,Pt(CN),. No evidence was found 
of similar compounds of the type 2MON - 
Pt(CN), or 3MCN - Pt(CN),. On treatment 
with KCN or with any alkali, decomposition 
ensued, with the regeneration of the cyano- 


platinite. & 


SPECIAL ARTICLES 


SIMPLE DEMONSTRATION APPARATUS FOR THE 
INFRA-RED SPECTRUM 


Most teachers of experimental physics in 
this country do not attempt to illustrate the 
optical properties of matter in the long wave- 
length invisible spectrum, for the reason that 
the standard detecting instruments, the bolom- 
eter, thermopile, radiometer or radiomicrom- 
eter, are not particularly well suited for use 
in the lecture room where great stability is 
not usually ensured. Moreover, unless the lec- 
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turer in general physics happens to have had 
considerable experience in the use of these 
instruments they are likely to cause annoy- 
ing delays in the generally hurried prepara- 
tion for an experimental lecture. 

For demonstrative purposes the simpler an 
instrument is the better, provided it may be 
made sufficiently sensitive, because in an ele- 
mentary lecture course there is danger of the 
student losing sight of the very phenomenon 
which an instrument is designed to render 
apparent if his attention is divided between 
the instrument and the phenomenon. I 
have recently devised a substitute for the 
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bolometer or other detecting instrument which 
meets the requirement of simplicity in an 
eminent degree, as it consists only of an india- 
rubber band, a glass fiber, a small mirror and 
a small piece of plate glass. It may be put 
together and adjusted in less than a minute 
and may be mounted anywhere on the lecture 
table, as it does not require a very stable sup- 
port. 

It is well known that the elasticity of 
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stretched india-rubber increases with increas- 
ing temperature so that on heating the 
stretched piece it shortens. An india-rubber 
band about one millimeter wide is stretched 
to nearly double its length about the ree- 
tangular frame of plate glass FGHI and a 
glass staff DE (which should be as straight as 
possible and of a diameter such that it is just 
stiff enough to support the small mirror F of 
silvered microscope cover-glass of about two 
or three square millimeters area) is placed, as 
shown in the figure, under the rubber band at 
its middle point B. If the portion AB be 
heated the staff DE will roll on the frame 
towards the edge FG, and a beam of light re- 
flected from the mirror E may be used to indi- 
cate (and magnify) this contraction of the 
india-rubber band. A change of temperature 
of both portions of the band, AB and BC, will 
be without effect on the position of the mirror 
E. This ensures steadiness of “zero.” The 
inertia of the moving parts is small and the 
change in elasticity of the rubber follows the 
changes of temperature without any very 
noticeable lag, so that the instrument is both 
“dead beat” and sufficiently quick to respond 
to differences in temperature between the sec- 
tions AB and BC, and insensitive to changes 
in temperature which affect both of the sec- 
tions. 

For use as a substitute for the bolometer it 
is sufficient to clamp the rectangle FGHI in 
a vertical plane and to cause the spectrum to 
pass across the portion AB—the rise in tem- 
perature of the strip AB is approximately 
proportional to the energy present in the por- 
tion of the spectrum which covers AB and, the 
change in elasticity being approximately pro- 
portional to the change in temperature, the 
deviation in the beam of light from the mirror 
is approximately proportional to the energy 
present in the particular part of the spectrum 
which covers the strip. 

For demonstration in the spectral region 
between the red and wave-length A= 3 
where glass begins to be opaque the arrange- 
ment shown in the figure is convenient—JN is 
a Nernst filament mounted in a vertical plane 
Vv —h, and h, large short-focus glass lenses and 
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P a large glass prism (a 60° prism 3 inches 
high and 4 inches on the slant face works well, 
though one half this size would do, particu- 
larly if very short-focus lenses were used). 
M is the plate glass rectangle FGHI mounted 
vertically at the principal focus of the lens h, 
so that the colored images of the Nernst fila- 
ment are parallel to the band AB. 

It is well to mount the prism so that it may 
be gradually rotated about the vertical axis 
through O. If large lenses and a large prism 
are available it is well to use the long 220-volt 
Nernst filament and to choose the rubber band 
so that the length AB is about equal to the 
length of the Nernst glower used. 

As the prism is rotated and the spectrum 
moves across the band the deviation of the 
beam of light from the mirror E increases and 
reaches a maximum and it is easy for the 
audience to see that this maximum is reached 
when no visible light is falling on the band 
AB. 

By setting the prism so that the red of the 
spectrum falls on the band, and noting the 
change in the deviation of the beam of light 
from the mirror EF as various substances are 
placed in front of the Nernst glower, and then 
noting the changes produced by the same sub- 
stances when they are introduced under the 
condition that invisible long wave-length en- 
ergy falls on the band, it can be readily shown 
that not all substances which are transparent 
are diathermanous. 

Avaustus TROWBRIDGE 

PRINCETON UNIVERSITY 


THE AMERICAN SOCIETY OF ZOOLOGISTS 


THE Central Branch of the American Society of 
Zoologists met at the University of Illinois, Urbana, 
ll)., April 5 and 6, 1912. 

The following officers of this branch were elected 
for the ensuing year: 

President—H. B. Ward, University of Illinois, 
Urbana, 

Vice-president—C. M. Child, University of Chi- 
cago, Chicago, Ill. 

Secretary-treasurer—W. C. Curtis, University of 
Missouri, Columbia, Mo. 

Additional Members of the Executive Committee 
—C. E. McClung, University of Kansas, Lawrence, 
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Kans. (for three years); H. F. Nachtrieb, Uni- 
versity of Minnesota, Minneapolis, Minn. (for two 
years). 

At the business meetings, on April 5, action was 
taken as follows: 

Resolutions upon the death of Professor C. O. 
Whitman as spread upon the minutes of the society 
were read. 

By vote of the society the committee on the 
form of presenting papers for publication, Dr. C. 
E. McClung, chairman, was continued. No report 
was made. 

The following report of the committee on nom- 
enclature, Professor C. C. Nutting, chairman, was 
read and unanimously adopted: 

The Committee on Nomenclature appointed at 
the Iowa City meeting of the Central Branch of 
the American Society of Zoologists reported last 
year a plan whereby various zoological organiza- 
tions in America might unite in an effort to influ- 
ence the International Commission on Nomencla- 
ture in the direction of securing greater flexibility 
in the interpretation of the rules. The committee 
begs to report that after extended correspondence 
it has reached the unanimous conclusion that it is 
impossible to secure any modification of the pres- 
ent practise through the International Commission 
itself, and that the officers of that commission 
maintain that its hands have been tied through 
action recently taken by the International Con- 
gress. It appears consequently that recourse to 
the International Congress itself offers the only 
remedy for the adjustment of the difficulties. 
That these are increasingly apparent becomes evi- 
dent by the protests and appeals which are finding 
expression in various form from individuals, from 
groups of workers and from societies not only in 
this country, but in various other parts of the 
world, as a result of which several propositions 
have already been formulated for presentation to 
the meeting of the International Congress at 
Monaco in August, 1913. 

The Committee on Nomenclature reports to the 
American Society of Zoologists, Central Branch, 
requesting at this time: 

1. Authority to ask from the membership of the 
Central Branch an expression of opinion on the 
following question: Do you favor the strict (in- 
flexible) application of the priority rule as the 
latter is now interpreted by the International Com- 
mission on Nomenclature? 

2. The adoption of the following resolution for 
transmission to the International Zoological Con- 
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gress at Monaco in 1913: All propositions for 
amendments to rules on nomenclature which are 
approved by a majority of the International Com- 
mission on Nomenclature shall be submitted to the 
International Congress for final decision by vote in 
open meeting. In case it appears that any legis- 
lation to the contrary has been adopted by a pre- 
vious International Congress, the International 
Congress at Monaco is respectfully urged to re- 
consider and repeal such action. 
Signed, 8S. W. WILLISTON 
H. B, Warp 
C. C, Nuttine (chairman) 


The treasurer of the society was authorized to 
allow the committee on nomenclature funds suffi- 
cient to obtain a census of opinion regarding the 
question of priority in nomenclature. 

Professors Lillie, Lefevre and Patterson were 
appointed a committee to draw up resolutions upon 
the death of Professor Montgomery. 

The following papers were presented at the 
meeting, either in full or by title: 


Fertilizing Power of Portions of the Spermato- 
zoon: FRANK R, LILLIE, University of Chicago. 
(Published in ScreENcE, March 22, as part of the 

report of the proceedings of the Eastern Branch.) 


On the Presence of Independent Mesenchymal 
Lymph Spaces in Turtle Embryos as Deter- 
mined by the Study of Injections and Sections: 
FRANK A. STROMSTEN, University of Iowa. 

- The results set forth in this paper were based 
on the study of embryos of the loggerhead turtle. 
The blood-vasecular system had been injected 
through the vitelline vessels. The lymphatics were 
injected through the jugular lymph-saes, using the 
methods of Knower and Sabin. Serial sections of 
these embryos show that the peri-aortic lymph 
plexus is always preceded by a series of inde- 
pendent spaces which can neither be injected from 
the lymphatic nor the blood-vaseular systems. 
Proofs, based on a series of photomicrographs and 
wax reconstructions, were given to show that these 
independent spaces are derived directly from the 
original intercellular mesenchymal spaces, and 
that they finally become part and parcel of the 
lymphatie plexus. 


(1) A Curious Reproductive Habit among Water- 
bugs. (2) Asymmetry in Coricide with an 
Hypothesis as to its Possible Significance. 
(3) The Reactions of Fiddler Crabs to Various 
Solutions with Especial Reference to the Prob- 
lem of Permeability and the Theory of Bal- 
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anced Solutions: J. F. Assort, Washington 
University. 


More Trouble for the Systematist: C. C. Nuttine 
University of Iowa. 

Note on the Embryonic Development of the Er- 
ternal and Internal Carotids of the Chick: Wm. 
A. Locy, Northwestern University. 

The Morphology of the Sympathetic Neurones in 
the Myenteric and Submucous Pleruses: ALBERT 
Kuntz, University of Iowa. 

In the myenteric and the submucous plexus in 
the small intestine of the cat and the dog sym- 
pathetic neurones of several distinct types may be 
observed. The two types which are most evident 
may be characterized as follows: (a) neurones 
which are irregular and more or less angular in 
outline possessing numerous varicose dendrites 
which vary greatly in length and in diameter 
and usually show numerous short branches; (b) 
neurones which are more regular in outline, pos- 
sessing fewer dendrites which are usually long 
and slender and show only few branches. Neu- 
rones of both these types are present in consid- 
erable numbers in the myenteric plexus. In the 
submucous plexus the neurones of the second type 
preponderate. 

The ganglia of these plexuses are variously con- 
nected by commissures in which may be traced 
both axones and dendrites. Fibrous commissures 
also connect the two plexuses with each other, 
while from the submucous plexus fibers may be 
traced into the plexuses surrounding the digestive 
glands and into the intestinal villi, where many of 
them, doubtless, terminate on cells of the digestive 
epithelium. Such terminations could frequently be 
observed, but in no case could an individual fiber 
be traced from its termination on the digestive 
epithelium back to the cell-body from which it 
arose. 

The fibers terminating on the digestive epi- 
thelium, doubtless, subserve a receptive function. 
They are probably the dendrites of neurones of 
the second type above described. These neurones 
would, therefore, be sensory in character. The 
axones of some of the neurones of the first type 
above described terminate directly on smooth 
muscle-fibers. These neurones are obviously motor 
in character. The distribution and the orientation 
of the neurones in these plexuses is obviously such 
as would be required by a system of local reflex 
ares. That such a system of reflex arcs is present 
in the walls of the digestive tube has already been 
suggested by Dogiel, Miiller and others. Indeed, 
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it is highly probable that the normal nervous con- 
trol of the digestive functions is exercised pri- 
marily by the local sympathetic mechanism. 


Amphimixis, Variability and Death; Some Facts 
and a Theory: L. B. Watton, Kenyon College. 
In connection with some studies on the varia- 

bility of zygospores in Spirogyra inflata (Vauch.) 

formed by scalariform (amphimixis) and by lat- 
eral (quasi parthenogenesis) conjugation, certain 
facts are presented which allow an interpretation 

of the cause of death among organisms from a 

different standpoint than the generally accepted 

theory. 

In 200 zygospores produced through the conju- 
gation of cells of different filaments—sexual re- 
production—the coefficient of variation is 9.5093 
for length and 5.7471 for diameter. In the same 
number of zygospores produced by the fusion of 
adjacent cells of the same filament—comparable 
to asexual reproduction—the coefficient of varia- 
tion is 11.9364 for length and 7.5376 for diameter, 
indicating for the given conditions that the cross- 
bred or sexually-produced zygospores, in them- 
selves the young individuals from which the ma- 
ture filaments arise, are relatively 20 per cent. less 
variable in length and 23 per cent. less variable 
in diameter. 

Thus if amphimixis decreases variability, there 
is presented an interesting condition bearing not 
only on the problem of the origin of sex, but also 
on the origin of death, for the theory is equally 
applicable to the individual cell, whether isolated, 
as in the Protista, or associated in colonies, as in 
the higher animals and plants. The development 
of the body in multicellular organisms represents 
merely the development by asexual reproduction of 
an infinite series of cell individuals. Consequently 
the evidence suggests that death occurs as the 
result of the continually forming body cells be- 
coming so variable through the absence of control 
by amphimiais, that eventually some one group 
fails to meet the limits imposed by the environ- 
ment, and these together with the remainder of 
the colony—the individual—perish. 

With a single exception, the available evidence 
is directly in accord with such a theory, although 
in general merely demonstrating that amphimixis 
does not increase variability (Warren, ’99; Castell 
and Phillips, 03; Kellogg, ’06; Wright, Lee and 
Pearson, 07). The investigations of Jennings, 
"11, on Paramecium seem to indicate that here 
conjugation increases variability. The evidence, 
however, was not altogether in harmony, in con- 
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sequence of which the subject was reserved for a 
future paper based upon additional investigations. 
Even granting that such is the case in Para- 
mecium, where conjugation consists of a tem- 
porary union of gametes (conjugants), it would 
not necessarily follow that a similar condition 
would be found in organisms where a total and 
permanent fusion of gametes (copulants) occurred. 

While it would seem that such a theory as here 
outlined is in advance of the earlier theories as to 
the cause of death which are purely speculative, 
there is need of additional data, and it is hoped 
that the several investigations now in progress 
may throw additional light on the subject. 


On the Autonomic Nervous System of the Rabbit: 
F. W. CARPENTER, University of Illinois. 


The Variation and Ecological Distribution of the 
Shells of the Genus Io: C. C. ADAMS, University 
of Illinois. 

Antero-posterior Dominance in Planaria: C. M. 
CHILD, University of Chicago. 

In high concentrations of KCN, alcohol, ether 
and various other agents, which kill the animals 
within a few hours, the resistance of animals and 
pieces varies inversely as their rates of metabolism. 
In low concentrations, to which the animals be- 
come acclimated, the length of life varies directly 
as the rate of metabolism, because the animals or 
pieces with higher rate become more completely 
acclimated. 

By means of these and other experimental 
methods the following conclusions have been 
reached concerning the dynamics of morphogenesis 
in Planaria: the anterior region has the highest 
rate of metabolism, at least during development, 
and from this a gradient in rate extends pos- 
teriorly; each zooid has a similar gradient of its 
own; because it has the highest rate of metabolism, 
the anterior region is dominant, both in morpho- 
genesis and function, over the regions within a 
certain distance limit and in general any level is 
dominant over levels posterior to it and within a 
certain distance limit: the axial gradient in rate 
of reactions is the basis of organic polarity; by 
decreasing or eliminating this gradient hetero- 
morphosis can be induced experimentally: the reac- 
tion-complex which gives rise to a head is the 
fundamental reaction-complex of the specific pro- 
toplasm. 

The formation of a new head in the regulation 
of pieces of Planaria is not a restitution of a 
missing part, but the formation of a new indi- 
vidual head first and the new head region induces 
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the reorganization of the remainder of the piece. 
The head forms ‘‘in spite of’’ other old parts of 
the piece and not in correlation with them, but the 
new posterior end is the product of correlation 
with more anterior parts. In a series of similar 
pieces the frequency of head-formation and the 
character of the heads can be altered in either 
direction by agents which influence the rate of 
metabolism. 


Observations on the Breeding Behavior of the 
Herring Gull: R. M. Srrone, University of 
Chicago. 

Studies were made of the breeding behavior of 
the herring gull from the standpoint of modifia- 
bility, and especial attention was given to the 
voice of this bird. The report was illustrated by 
lantern slides. (To be published elsewhere.) 


(1) Maturation and Fertilization of the Arma- 
dillo Ovum. (2) Crucial Evidence of Partheno- 
genetic Cleavage of Ova during Follicular 
Atresia in the Armadillo: H. H. NEwMAN, Uni- 
versity of Chicago. 

(1) The armadillo ovum is probably the most 
primitive Eutherian ovum known, in the sense 
that it shows a condition practically like that of 
the Marsupial Dasyurus. In the full-grown ovo- 
cyte there is a cortex of formative protoplasm and 
a central deutoplasmic mass. During the process 
of maturation a radical change of polarity takes 
place, resulting in ‘‘telolecithal’’ condition upside- 
down. The deutoplasmic mass occupies the animal 
pole and the formative protoplasm lies at the 
vegetative pole in the form of a cap partially over- 
lapping the deutoplasm. The maturation spindle 
is found in an equatorial position, ¢. e., as near 
the animal pole as possible without leaving the 
formative protoplasm. In other respects the 
maturation processes are essentially like those of 
other mammals. Only one fertilized egg was 
found, but this is very typical and is accepted as 
the norm for the species. There is but one male 
and but one female pronucleus and there are the 
usual two polar bodies. This furnished additional 
proof of the reality of polyembryony in the species. 

The present investigation is the first study of 
maturation or fertilization processes in the Eden- 
tates. (To appear in Biological Bulletin.) 

2. All previous observations concerning the al- 
leged occurrence of parthenogenetic development 
in the mammalia have met with scant attention on 
the part of biologists. It is hoped that the present 
observations will meet a better fate. The follow- 
ing phenomena have been observed in ovarian ova 
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that have reached maturity but have been robbed 
of their chances of ovulation by the occurrence of 
pregnancy. The mature ovum, which has the con- 
dition described in the previous abstract, gets rid 
of its deutoplasmiec mass by abstriction. The for- 
mative protoplasm then rounds itself up into a ball 
within which lies the large resting nucleus, prob- 
ably the female pronucleus; the latter then forms 
a perfect cleavage spindle whose aster radiations 
invade the entire cell, and the first cleavage occurs. 
Equally unequivocal cleavage spindles occur in each 
of the first two blastomeres. Stages have been 
found with as many as four spindles visible at 
one time. In others two or three spindles and one 
or two resting nuclei occur in the same egg. The 
fate of the deutoplasmic material is peculiar and 
probably quite different from that in normal de- 
velopment. It fragments into a large number of 
cell-like bodies, with nucleus-like corpuscles com- 
posed of deutoplasmic granules, and at first forms 
a sheath around the formative cells. Subsequently 
these fragments are crowded between the blasto- 
meres and bring about a condition of isolation of 
blastomeres. Evidently cleavage goes on consid- 
erably further, but, since there is at this time a 
tendency for stroma cells to enter the egg through 
breaks in the zona pellucida, it is impossible to be 
sure as to how much of the observed conditions 
are due to the development of the egg and how 
much is to be attributed to the activities of in- 
vading cells. The first few cleavages, however, are 
certainly the result of parthenogenetic develop- 
ment of the ovum. (To appear in Journal of 
Morphology.) 


Preliminary Chemical Studies on Male and Female- 
producing Eggs of Pigeons. A Study of the 
Egas of Forms in which the Dominance of Male 
and Female Sex and of White and Dark Color 
was Experimentally Determined by Professor C. 
O. Whitman: Oscar RippLE, Carnegie Insti- 
tution. 

(Abstract published in Science, March 21, 1912, 

p. 462.) 


Indications Regarding Differentiation from Tissue 
Culture Experiments: MaRiaN L. SHoREY, Mil- 
waukee Downer College. 

Tissues of dogfish embryos from five to fourteen 
millimeters in length were found to grow equally 
well in saline solutions that contained, and those 
that did not contain, nutrient substances. As 
there seems to be no evidence that the embryonic 
cells of animals in which there is a distinct separa- 
tion between the germ plasm and the yolk, as is 
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found in the dogfish, contain sufficient stored food 
to account for the amount of growth that occurs, 
the conclusion seems to be justified that the grow- 
ing tissues receive their food supply from other 
tissues transplanted with them. Even when the 
culture medium contained both proteins and carbo- 
hydrates there was much more growth than when 
more than one kind of tissue was present. 

In both my own experiments and in the pub- 
lished accounts of the work of others many tissues 
differentiate abnormally in the medium used, and 
in many other cases their identification with normal 
body cells seems at least to be doubtful. In other 
instances tissues which can be identified have been 
observed, but so far as I know these have never 
been found except when plasma was used or when 
more than one kind of tissue was present. The 
effect, therefore, either of the activity of these 
other tissues, or of their specific decomposition 
products, has not been excluded. This fact, taken 
in consideration with the instances of abnormal 
differentiation, while it does not demonstrate, 
seems to indicate that the differentiation of a cell 
depends not only on its own inherent properties, 
but also on the nature of its environment. 


Some Recent Discoveries in Paleozoic Vertebrates: 
S. W. WILLISTON, University of Chicago. 


Some Early Embryonic Stages that Conclusively 
Demonstrate Polyembryonic Development in the 
Armadillo: J. T. PatTrerson, University of 
Texas. 

The investigation reported in this paper had as 
an object the demonstration of polyembryonic de- 
velopment in the North American armadillo. It 
was shown that from late cleavage stages until 
after the two primary germ‘layers are laid down 
the differentiation of this egg represents a typical 
mammalian development. Upon becoming attached 
at the animal pole to the placental region of the 
mucosa the vesicle undergoes the process of ‘‘ germ 
layer inversion,’’ producing two secondary, incom- 
plete vesicles, one lying within the other. The 
innermost of these soon becomes completed and 
may be called the ectodermic vesicle; the outer- 
most remains incomplete on the placental side and 
is the entodermie vesicle. The region of the 
trophoblast which is in contact with the mucosa 
forms the Trager, while the distal or free part 
sooner or later sloughs off, leaving the entodermic 
vesicle directly exposed to the uterine cavity. The 
mesoderm arises as two pouches, situated at the 
right and left sides of the ectodermic vesicle. 
These expand and fuse together to form a char- 
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acteristic extra-embryonic body cavity, which oceu- 
pies the space lying between the Triiger and the 
proximal side of the ectodermic vesicle. The 
rudiments of the embryos arise from the ecto- 
dermic vesicle, and at first appear as two blunt 
outgrowths (the primary buds), arising from the 
right and left sides of the vesicle. Each primary 
bud, which lies directly above a mesodermie pouch, 
grows laterally and ventrally along the inner sur- 
face of the entodermic vesicle, and soon bifurcaies 
at its distal end to produce two secondary buds, 
each of which represents the rudiment of an em- 
bryo. The secondary buds of the right side pro- 
duce the pair of embryos previously designated 
the ‘‘dorsal’’ (III.) and ‘‘right-lateral’’ (IV.), 
while those of the left side form the ‘‘ventral’’ 
(1.) and ‘‘left-lateral’’ (II.). As a result of the 
failure of the primary buds immediately to com- 
plete division at their proximal ends, the two sec- 
ondary buds of each side remain connected at 
these points. The further differentiation of each 
secondary bud to produce an embryo consists in 
its rapid extension as a finger-like process along 
the inner side of the entoderm towards the Triiger, 
with which a placental connection is eventualiy 
established. The cavity of each secondary bud 
forms the amniotie cavity for the embryo, and the 
four cavities communicate in pairs with the orig- 
inal cavity of the ectodermic vesicle. This latter 
space remains small, and has been named the com- 
mon amniotic cavity. 

From these facts it is concluded that polyem- 
bryony in the armadillo is the result of a preco- 
cious budding, which apparently can not be cor- 
related with the formation of the blastomeres of 
the four-celled stage. 


Factors Controlling the Rate ef Regeneration in 
the Frog Tadpole: C, ZELENY, University of 
Illinois. 

(1) Spermatogenesis in the Gryllide. (2) The 
Puget Sound Marine Station: W. J. Baum- 
GARTNER, University of Kansas. 

(1) The germ cells of the male cricket show 
division figures which do not bear much resem- 
blance to the illustrations shown by Vom Roth. 
There is no circle of four balls as he shows them, 
although he is correct in interpreting the tetrad 
as dividing longitudinally and transversely. The 
number of chromosomes is 23 and is reduced to 12 
and never to 6 as Vom Roth has it. 

One other important observation was made. One 
of the tetrads divides wnequally in the first dwi- 
sion and the larger half always goes with the 
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prominent accessory. This means that the ac- 
eessory does not bear all the material which differ- 
entiates sex. It may further indicate that a second 
accessory chromosome is in the process of for- 
mation. 

(2) The Puget Sound Marine Station was 
started as a seaside summer school of biology by 
the Washington State University. Later the other 
institutions of the state joined in the endeavor. 
In 1910 the educational institutions of other states 
were asked to cooperate in the work of the station. 
At present the following states have some of their 
institutions participating: Washington, Oregon, 
Idaho, Nebraska and Kansas. There is now pro- 
vided a good laboratory, furnished with running 
fresh and salt water and electric lights. A large 
dining hall and 50 walled tents provide the living 
quarters. A dredge boat and many small boats 
with nets give abundant means for visiting the 
various islands and collecting the desired material. 
The climate is dry, cool and pleasant for summer 
work. But the station’s greatest attraction is the 
almost inexhaustible supply of animal and plant 
life. The number and variety of species is un- 
usually great and the numbers of many species are 
countless. (One hundred and ten slides, made 
from photographs of the animals, were shown, 
giving a glimpse of the life of the islands of 
Puget Sound.) 


Observations on Protozoan Fauna of High Moun- 
tain Lakes of Colorado: C. H. EDMOoNDsoN, 
Washburn College. 

During July and August, 1911, twenty-one lakes, 
situated along the Colorado divide in Boulder, 
Grand, Gilpin and Clear Creek counties were vis- 
ited and collections made from them with a view 
of studying the protozoan fauna of high altitudes. 

Of these twenty-one lakes, eighteen are 10,000 
feet or more in altitude, the highest being Summit 
Lake, 12,740 feet elevation. Collections were made 
on James Peak at 12,500 feet and on Mt. Evans 
at 13,000 feet. 

Silver Lake and Lake Eldora were sounded and 
dredged for bottom fauna. 

The lakes are shallow, Silver Lake, at its present 
height, is about fifty feet in depth; Lake Eldora 
about forty feet in depth. 

During the summer the temperature of these 
high lakes ranges from 40 degrees to 50 degrees F. 

Two species of Diflugia, found among others in 
the bottom of Lake Eldora, Diffiugia lebes Penard 
and Diflugia curvicaulis Penard, are characteristic 
species of the deep lakes of Switzerland. Dr. 
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Penard has suggested that species common to the 
deep Swiss lakes and high elevations where con- 
ditions resulting from glaciers exist may represent 
a remnant of a glacial protozoan fauna. 

Of the altitudinal range of the species observed 
the following is a summary: 


Ciliates—over 11,500 feet altitude .... 23 species. 
Ciliates—over 12,000 feet altitude .... 9 species. 
Flagellates—over 11,500 feet altitude . 13 species, 
Flagellates—over 12,000 feet altitude . 2 species. 
Sarcodina—over 11,500 feet altitude .. 54 species, 
Sarcodina—over 12,000 feet altitude .. 39 species, 
Sarcodina—at 13,000 feet altitude .... 2 species. 


The great altitudinal, as well as latitudinal 
range, of some of our common species of protozoa 
is shown by the fact that twenty-nine of the spe- 
cies found in the high lakes of Colorado have been 
reported from sea level in the oceanic island of 
Tahiti in the southern hemisphere. A classified 
list of protozoa of the lakes of Colorado will 
appear in the University of Colorado Studies. 


The Cerebrum of Necturus and the Problem of 
the Evolution of the Cortex: C. T. Herrick, 
University of Chicago. 

The Asymmetrical Distribution of the Polian 
Vesicles and their Correlation with the Retractor 
Muscles of Thyone: J. W. Scott, Kansas State 
Agricultural College. 

As is well known, echinoderms have remarkable 
powers of regeneration. Under certain conditions 
Thyone eviscerates itself, throwing off the ten- 
tacles, esophagus, stomach, intestine, the caleareous 
ring, the ring canal with attached polian vesicles, 
the nerve ring, and the muscles which retract the 
esophageal ring. It was found that regeneration 
of all lost parts takes place after evisceration. 
However, to determine this fact it was necessary 
to study individual differences. For example, the 
number of polian vesicles varies from one to four, 
usually one, commonly two, occasionally three, 
rarely four. Both in size and number the polian 
vesicles show a strong tendency to occur on the 
left side. This asymmetrical distribution does not 
appear to have any present functional significance, 
and so must be referred to ancestral conditions. 
The additional fact was brought out that the num- 
ber of retractor muscles varies with the number 
of polian vesicles. The average number of re- 
tractor muscles per individual increases as the 
number of polian vesicles increases; this is true 
in particular for the left side. Even after regen- 
eration the same correlation holds true. The 
original asymmetry of each individual was re- 
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stored in all except one case; in this animal there 
was a change from single to multiple parts which 
included both polian vesicles and retractor muscles. 

A full account with discussion of these results 
will be given in the Journal of Experimental 
Zoology. 


The Distribution of North American Earthworms: 

F. SmirH, University of Illinois. 

In North America north of Mexico, scarcely 
fifty species of earthworms are known, which is 
less than five per cent. of the known species of 
the world. This small number is due in part to 
lack of study, but also to an actual lack of the 
variety usually found in territories of similar 
extent. 

The genus Diplocardia is very characteristic of 
the region and includes species from Illinois, Ne- 
braska, North Carolina, Georgia, Florida and Mex- 
ico. Other parts of the United States east of the 
Rocky Mountains doubtless have species. Diplo- 
cardia is a very primitive type of the family 
Megascolecide and probably originated in North 
America as early as the Jurassic. 

West of the Rocky Mountains are found a few 
species of Plutellus and Megascolides, of which 
genera the remaining species are found in Aus- 
tralia and India. These are primitive forms of 
Megascolecidee which presumably originated in 
Australia and representatives migrated from there 
during the Jurassic and Cretaceous by way of 
Siberia and Alaska into the Pacific region of 
North America. 

The family Glossoscolecide is represented by the 
primitive aquatie genus Sparganophilus, of which 
species are known from Florida, the Mississippi 
Valley, California and Mexico. This genus prob- 
ably originated on this continent as early as the 
late Jurassic. 

The family Lumbricide includes the majority 
of the North American earthworm species. The 
most of them are also known in the Eurasian 
region, where they probably originated. The few 
endemic Lumbricid.species of the United States 
are found chiefly in the states of the Atlantic 
region. 

A few peregrine species of the Megascolecid 
genera Microscolex and Pontodrilus are found in 
the coastal regions. 

Probably few if any species will be found 
endemic in the glaciated parts of the continent. 


Studies upon the Migratory Movements of the 
Pacific Coast Lobster: BENNETT M. ALLEN, 
University of Wisconsin. 
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Brass tags were affixed to 346 specimens of 
Panulirus interruptus, that were released at dif- 
ferent times, at Santa Barbara, California, also at 
various points on the coasts of Santa Cruz and 
Anacapa Islands. 

In all, 26 were caught and reported by the fisher- 
men. The greatest distance traversed was 93 
miles in 28 days. The most rapid average rate 
of migration was .43 mile per day in the case of 
a specimen that traveled six miles in fourteen 
days. Eleven traveled less than one mile in an 
average of eighteen days. Eight traveled more 
than one mile in an average of twenty-seven days. 
The total average of distances traveled was 1; 
miles in an average time of twenty-two days. The 
movements were haphazard. 

Of the twenty-six caught, most of which were 
again released according to request, 5 were caught 
again—a third time in all. This investigation was 
financed by the Californian Fish and Game Com- 
mission. 


The Chiasma of the Trochlearis Nerve: H. V. 
NEAL, Knox College. 


The Habits of Fiddler-crabs: A. 8S. PEARSE, St. 
Louis University. 
(To appear in the Philippine Journal of Sci- 

ence. ) 

Some Glimpses of Biological Conditions in West- 
ern Nebraska: R. H. Woucott, Nebraska Uni- 
versity. 


(1) Notes on the Rate of Growth of Freshwater 
Mussels. (2) The Fairport Biological Station: 
R. E. Coker, Bureau of Fisheries. 


(1) Karyosomes in the Ova of Passer domesticus. 
(2) Magnetic Control of the Movements of 
Paramecia which have Ingested Iron: E. H. 
HarPER, Northwestern University. 

(1) In the ovary of the sparrow in the winter 
the nuclei, particularly of the smaller ova, show an 
aggregation of the chromatin into karyosomes and 
absence of the chromatin net. These bodies have 
so definite an appearance as to suggest the possi- 
bility of definiteness in number. The count 
showed the probable number to be twenty-two, 
harmonizing with known results from the sperma- 
togenesis which indicate the haploid number of 
chromosomes as eleven. On this basis, these bodies 
in the ova may be called the prochromosomes, 
Stages in the breakdown of the nucleoli to form 
the chromatin net were also shown. 

(2) The question is raised whether the normal 
position of stable equilibrium with antero-posterior 
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axis vertical may have a directive influence in the 
negative geotaxis of these animals. 

Paramecium in its ordinary movements over- 
comes the effect of the slight difference of specific 
gravity that may exist between its ends, but as the 
negative geotropism is a delicate reaction elicited 
best in the absence of other stimuli it is possible 
that it may be a passive orientation due to a 
tendency of quietly swimming animals to fall into 
a direction affording stable equilibrium. 

The specific gravity factor may be accentuated 
by ingestion of iron which lodges at first in the 
posterior end. In a control experiment with an 
electro-magnet acting at right angles to gravity 
overweighted animals which normally aggregate at 
the bottom are brought into circulation, swimming 
upward in the strong magnetic field, past the pole 
of the magnet and dispersing at some point above, 
causing a counter circulation to the bottom in the 
weaker portion of the field. 

In such experiments with overweighted animals 
we have an example of obedience to the passive 
orienting tendency in the region where they are 
buoyed up by the magnet and of resistance to it 
in the region where they are not so supported. 
Internal stimuli induced by fatigue from swim- 
ming upward cause the change to the downward 
path. The downward movement may be broken 
up by recurring compensatory movements to make 
up for any passive deflections brought about by 
the action of gravity. In the upward movement, 
on the other hand, there is unbroken continuity 
unless interrupted by extraneous causes. It may 
be called a passive or mechanical tropism. 

(To appear in the May number of the Journal 
of Animal Behavior.) 


The Land Planarians of North America, with a 
Note on a New Species: L. B. WALTON, Kenyon 
College. 

Since calling attention to the rediscovery of 
Rhynchodemus sylvaticus described by Leidy in 
1851* the species has been found in abundance 
not only in Gambier but also at Urbana, O., and 
Meadville, Pa. The material from which the 
species was originally described was placed at the 
disposal of Girard by Leidy for study in connec- 
tion with the former’s paper on the planarians of 
‘North America.? Inasmuch as the specimens were 
in the possession of Girard at the time of the death 
of Leidy* and were given him for use as he deemed 


‘Ohio Nat., p. 254, 1904. 


* Ann. Sci. Nat. Hist. Zool., p. 145, 1894. 
*L. ¢., p. 153. 
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best, it is quite probable they are in the possession 
of some of the European museums, if in existence. 
Thus far it has been impossible to locate them, 
however. 

Two specimens of a much larger species approxi- 
mating 20 mm. in length and uniformly dark blue 
in color have also been taken in Gambier. For 
this the name Rhynchodemus atrocyaneus is pro- 
posed. 

The land planarians of North America and the 
adjacent islands may be tabulated as follows: 
Geoplana nigrofusca (Darwin), Mexico and South 
America (common). Geoplana stolli Graff, Guate- 
mala (a single specimen known). Placocephalus 
kewense (Mosley), cosmopolitan in hothouses, 
original habitat unknown (common). Rhyncho- 
demus sylvaticus Leidy, East. U. 8S. (common). 
Rhynchodemus atrocyaneus Walton, Ohio, central 
U. S. (?) (two specimens known). Amblyplana 
cockerelli Graff, Jamaica (a single representative). 

Land planarians occur under slightly decayed 
pieces of board, sticks, ete., particularly in grassy 
plots of old orchards, or lawns, usually in asso- 
ciation with snails, the young of which they super- 
ficially resemble. The anatomical structure of the 
Ohio forms is being studied. 


(1) The Sense of Taste in Birds. (2) The Breed- 
ing Behavior of the Herring Gull: R. M. Strona, 
The University of Chicago. 

(1) Chicks, doves, ducks and gulls were studied. 
The methods employed involved soaking the food 
which was given to the birds in various solutions. 
Chicks and ducks showed a dislike for food which 
had been treated with weak acids, sweets, table- 
salt and bitters.. Quantitative experiments have 
been conducted for several months with gulls kept 
in captivity. These birds show a dislike for sour 
and salty solutions even when they are weak to 
the taste of the experimenter. The work with 
sweets and bitters is not yet finished for the gulls. 

(To be published elsewhere.) 

(2) Studies were made of the breeding be- 
havior of the herring gull from the standpoint of 
modifiability, and especial attention was given to 
the voice of this bird. The report was illustrated 
by lantern slides. 

(To published elsewhere.) 


Peri-cellular End-nets in the Autonomic Cranial 
Ganglia of the Sheep: F. W. CARPENTER, Uni- 
versity of Illinois. (Demonstration. ) 

W. C. CuRTIs, 
Secretary 


